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HOW PLANE MAKERS 
COOPERATE FOR VICTORY 








At Midway, the Solomons, the Coral Sea, in Egypt and in Axis indus- 
trial areas the enemy has heard the sinister roar of Pratt & Whitney 
engines. 

Now a fleet of Navy Goodyear blimps is carrying the fight to 
enemy submarines. Hundreds more are coming — each equipped 
with dependable Pratt & Whitney Wasps. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 


ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Required special hand-made brackets or “‘bird cages’’ consuming many Universat Purtey Brackets can swivel the full 360 
man hours time with extreme difficulty in aligning pulleys with cables. and may be tilted 10° to assure perfect cable alignme 


TYPICAL 
INSTALLATION 


@ Now pulley assembly can keep pace with other aircraft 
mass production methods. With TINNERMAN UNIVERSAL PULLEY 
BRACKETS you can pre-punch holes in bulkheads or other 
structures. They are adjustable for proper cable alignment 
and set new assembly speed records. Made in many sizes for 
use with standard AN Pulleys. Available with or without 


guards for attachment to structures from %” to 114” in thickness. 


Write for complete engineering information. 


TINNERMAN PRODUCTS, INC 


2070 Fulton Road e¢ Cleveland, Ohio 


In Canada: In England: 
Wallace Barnes Co., Ltd., Hamilton, Ontario Simmonds Aerocessories, Ltd., Londo* 
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VER increasingly greater 

distances each succeeding 
day range big American bomb- 
ers. In spite of rough weather 
and adverse winds, objectives 
must be reached. From every 
pound of fuel the pilot must 
extract every ounce of power. 
Hence the use in long-range 
craft of the “PIONEER” Fuel 
Flow Meter. This high-preci- 
sion instrument tells the pilot 
at all times the exact rates at 
which his motors consume fuel 
... enables him to adjust each 
mixture control for maximum 
operating efficiency. 


Like all “AUTOSYN”’- actuated 
“PIONEER” instruments, the 
Fuel Flow Meter is remote in- 
dicating. No fuel lines enter the 
cockpit. Mounted in the engine 
nacelle, the flow metering unit 
transmits its indications elec- 
trically to the ““AUTOSYN” In- 
dicator in the panel. Other 
**PIONEER AUTOSYN * systems, 
contributing to better flight 
equipment for the world’s best 
pilots and aircraft, provide re- 
mote indication of many engine 
functions, fuel level, oil or 
coolant temperature, flap and 
retractable gear positions. 
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‘“PIONEER” Fuel Flow Meter, 
which gives pilot continuous 
reading in pounds per hour for 
each motor. One dial on two- 


motor planes, two on four-motor. 


Products of the Pioneer Instrument 
Division are important members of “The 
Invisible Crew,” which 25 Bendix plants 
from coast to coast are speeding to 
our fighting crews on world battle fronts. 


THE /NV/S/BLE CREW 
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PIONEER INSTRUMENT DIVISION 
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FOLLOWING up the several articles in 
the October issue giving the truth about 
our warplanes—articles which have 
been quoted by press and radio commen- 
tators from coast to coast—AviATION 
this month presents an authoritative 
analysis of the factors controlling air- 
eraft design and combat performance 
(page 96). This study by Maj. Nathaniel 
F. Silsbee of the Army Air Forces 
gives heretofore unrevealed perform- 
ance figures and design features and 
presents a clear refutation of much of 
the unfounded criticism which has been 
leveled at American aircraft. Every 
military plane is a compromise, but 
Maj. Silsbee shows how American de- 
signers have done an outstanding job 
of compromising on the right factors. 
His report is both sound and encourag- 


ing. 
Cooperating for Victory 


Some of the reasons behind the mirae- 
ulous production job done by the air- 
craft industry are revealed for the first 
time in an exclusive AVIATION survey 
(page 94) of cooperative ventures which 
today are the rule rather than the ex- 
ception. This study shows how one- 
time competitors are not only lending 
each other vitally needed materials, but 
how they are trading invaluable “know- 
how,” lending each other engineers and 
technicians—even giving design and 
production secrets to competitors to 
keep the production lines rolling at a 
faster pace. 

In presenting Design Considerations 
for Plywood Structures (page 114), 
AVIATION begins an authoritative series 
by L. J. Marhoefer, an outstanding plas- 
tie bonded plywood design engineer. 
His approach to the problem is com- 
pletely fresh; he treats plastic bonded 
plywood design as it should be treated 
—as a different technique rather than a 
mere adaptation of metal working prac- 
tices. 


Glider Construction 


One of the greatest problems in de- 
veloping America’s glider program was 
to build the motorless carriers without 
cutting into the critical material sup- 
ply of the industry. Just how it is 
being done, and how quality is being 
maintained with quantity, is told in the 
article on Wood Techniques Developed 
in Glider Construction, beginning on 
page 108. 

In the concluding article of his se- 
ries on the Future of Water-Based 
Planes (page 122) Capt. Frank T. 


Courtney shows why a new approach 
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to the problems of designing such craft 
is essential to give them performance 
comparable to land-based planes. It is 
inevitable, he points out, that water- 
based planes will equal land-based 
planes in performance; it is essential 
that such results be achieved first in 
this country if we are to maintain our 
qualitative superiority in aircraft de- 
velopment. 


Drop Hammer Operations 


New techniques which widen the 
scope of usefulness of drop hammers 
are presented to AVIATION’s readers 
(page 118) by Chris J. Frey of Brews- 
ter Aeronautical Corp. and Stanley S. 
Kogut of the Eastern Aireraft Produe- 
tion Forum. 

AVIATION this month inaugurates a 
new regular feature: its Factory Main- 
tenance Section (page 133), opening 
with a practical, down-to-earth study on 
the maintenance of are welders by R. F. 





George F. Bauer, author of “Air Cargo Will 
Expand World Trade" (page 213), was for 20 
years export manager of the Automobile Manu- 
facturers Association and, as such, directed 
He initiated the 
World Trade League, work for which he was 
praised by both President Roosevelt and Secre- 


campaigns in 84 countries. 


tary of State Hull. An inveterate traveler, he 
has had many opportunities to follow closely 
the developments in air communications 
throughout the world, having flown in Europe 
and South America as far back as 1924 and in 


Africa as early as 1929. 














Wyer. The equipment maintenance sec- 
tion this month features the importance 
of piston rings (page 205), in which 
Paul 8. Lane gives hows and whys of 
practices leading to better engine per- 
formance. 

In the military field, Myles V. Cave, 
AvIATION’s British correspondent, pre- 
sents a detailed description of design 
features of Germany’s BMW-801 en- 
gine, the most advanced  aireooled 
pewerplant put into production by the 
Nazis and the forerunner of the 2,000- 
hp. 802 which is just beginning to make 
its appearance. 


Fire Power of Nazi Planes 


Also in the sphere of foreign mili- 
tary aircraft, AviaTION reveals fire 
power details of German planes. This ex- 
cellent “companion piece” to Maj. Sils- 
bee’s article illustrates the protective fire 
sereen of four Luftwaffe “workhorses” 
and exposes their vulnerable spots. 

Lt. Comdr. P. V. H. Weems, out- 
standing authority on navigation, ex- 
plains the advantages of new simplified 
computers (page 233) for both military 
and civilian navigators, illustrating their 
use by actual problems. 


Coming 


Bigger than ever before, AVIATION’S 
Annual December Maintenance Issue 
next month will bring a wealth of new 
and useful information on maintenance 
practices and procedures to America’s 
military and civil operators of aircraft. 

Maintenance of American Aircraft 
Abroad, Manpower Problems in Main- 
tenance, Preventive Maintenance for 
Safety and Military Field Maintenance 
are but a few of the subjects which will 
be covered by recognized authorities in 
their fields. 

The editors of AvIATION are scouting 
the maintenance bases, military depots, 
shops and factories over the length and 
breadth of the country to report first 
hand to the industry on the newest and 
best practical innovations for better and 
faster maintenance. Numerous sketches, 
drawings and photographs will be pre- 
sented illustrating efficient workstands 
and benches, hoists and shop equipment 
such as jacks, dollies, racks and special 
jigs and fixtures for engines, acces- 
sories and other aircraft components. 

Also, watch for announcement of the 
winners of AVIATION’s coveted Annual 
Maintenance Award. 
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Their roots are sprouting SYNTHETIC RUBBER 


Thousands of rubber trees have been 
destroyed in the Far East; it will take 
years to regrow them. Japan can’t hold 
the rubber groves and the huge raw 
rubber stocks she has seized, so she prob- 
ably will destroy them. These dark clouds 
have a silver lining in synthetic rubbers 
—made wholly in America, totally by 
American labor, and serving all America 
better than tree rubber ever did. 





With Hycar in a Plane, 
There’s More Pay Load 


Hycar is saving so much 
weight in many planes that 
armament or bomb load can 
be increased. Hycar gives you 
strength, resistance to oil and 
abrasion, ability to withstand 
heat and cold and compres- 
sion-set—all with Jess weight. 
Let Hycar help youincrease the 
real pay load of your planes. 





LARGEST 


INDEPENDENT 





a FYCAR 


PRODUCER 


10,000 miles away 


Hycar synthetic rubbers were being produced 
long before Pearl Harbor. But the war, shutting off the supply of 
crude rubber, was a stimulus that is bringing astonishing results 
in chemical research and production of Hycar synthetic rubbers 
that are vastly superior to tree rubber. 


Of course, rubber stocks must be zealously conserved. The 
needs of the United Nations are tremendous. They get first call 
on every existing scrap of rubber and on every pound of synthetic 
rubber produced. 


Hycar laboratories are ceaselessly exploring, testing, and 
developing new formulas and processes. Hycar synthetic rubbers 
are being manufactured that have marked superiorities over tree 
rubber and many plastic products. Some of these advantages are 
better tensile strength and electrical properties; greater resistance 
to age and harmful effects of oxygen, sunlight and heat. 


Certain Hycar compounds, though light in weight and im- 
pervious to oil, withstand severe flexing—a combination partic- 
ularly valuable in bombers and fighting planes. Other Hycar types 
have unusual resistance to abrasion, a property highly desirable 
in tires and tank tracks. 


Hycar is a raw material furnished to manufacturers of finished 
rubber products. Your rubber supplier can explain Hycar’s ad- 
vantages. If you are producing a war essential, our Chemists and 
engineers will be glad to cooperate and help on rubber problems. 
HYCAR CHEMICAL COMPANY, Akron, Ohio. 





IN AMERICA OF BUTADIENE 











SYNTHETIC RUBBER 
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Construction—Builder of Bases 


America’s Great Peacetime Industry Goes to War 








UNCHED through 1,600 miles of trackless wilder- 

ness and rivaling the Panama Canal in strategic im- 
portance, the Alaska Highway will cut days and dan- 
ers from present supply routes . .. to Alaska... to 
the Aleutians . . . yes, to Japan itself! 

This job, to be finished soon and well ahead of 
schedule, is but one example in thousands illustrating 
how construction sets the stage for our war effort .. . 
and why the construction engineer is vital to victory. 

Back of America’s busy production lines, expanding 
shipyards, growing cantonments and far-flung military 
bases is a series of swiftly executed construction jobs. 
Important jobs! For the construction industry is a 
builder of bases. Bases for production — for training — 
for defense — and for attack. 


‘To conceive and to carry through so tremendous a 
program in a race against time is typically American. It 
requires enterprise and the sort of versatility that has 
been acquired by undertak- 
ing every kind of job; from 





Yes, construction, America’s great peacetime industry, 
has gone all out for war. From a normal 612 billion dol- 
lars in 1938, it got into its war stride last year with a 11¥2 
billion dollar chia. And under the impetus of Pearl 
Harbor, the 1942 figure now promises to reach the 
unprecedented total of 15 billion dollars. “If buildings 
would win the war, Hitler would be licked now”, said 
Licut. Gen. William S. Knudsen recently. Which em- 
phasizes the further fact that the construction industry 
was the first to go to war. 

The technical and managerial talent that is accom- 
plishing this mammoth job has had to find its strength 
and resources within itself. No possibility of “con- 
version” here! Only years of varied construction ex- 
pericnee enabled it to tackle and to achieve the mani- 
fold tasks that building for war demands. 


‘lake that cornfield, for instance, that Henry Ford 
picked for his record-breaking bomber plant. ‘The 
spring mud was soft and 





a Boulder dam to a drydock, 
from a Pennsylvania ‘lurn- 
pike to a housing project, 
from a Radio City to a rail- 
road tunnel . .. and taking it 
in stride. War’s demands in 
the eves of America’s con- 
struction men, are simply 
more of the same—for a 
grimmcr purpose, and un- 
der heavier pressure. 


Lhe civil engineers who 





develop the necessary de- 


This is the fifth of a series of editorials 
appearing monthly in all McGraw-Hill 
ublications, reaching more than one 
and one-half million readers, and in 
daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the pur pose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
com plishments of America’s industries. 


deep when contractors mov- 
ed in last year. ‘They were 
entering a race against an al- 
most impossible time limit. 
Before they could even be- 
gin on the plant itself, they 
had to build roads, lay a 4- 
mile water supply line and 
install a complete sewerage 
system with its disposal 
plant. But such varied jobs— 
each big in its own right— 
merely were antecedent to 
running up the framework 








signs, the contractors who 

execute them and the man- 

ufacturcrs who provide the equipment and materials, 
até as much a part of this war as are the men who face 
the e1 cmy. ‘The results of their labors are recorded in 
mounting production figures, and will be indelibly writ 
ten in the military Pen of this war. ‘hose 60,000 


airplaiics, 45,000 tanks and 8,000,000 tons of shipping 
that the President asked for in 1942 will be supplied 
because—and only because—the construction industry 


did a Herculean plant- -building job first—and fast. 








and enclosure for the 60- 

acre factory itself. Or to 
using road-building methods to pave a floor that was 
the equivalent of 25 miles of 20-foot wide concrete 
highway. 

It was a race against the approaching winter, and to 
win it they had to push their $1,000,000 worth of con- 
struction equipment to the limit—dav and night. But 
win they did! It is accomplishments like these that 
explain how the nation’s aviation factory floor space 
jumped from 18,000,000 to 60,000,000 square feet in 
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the past two years... why lortresscs and fighter ships 
are beginning to turn the scales of war in our favor. 

“Somewhere in the Southwest” the Army called for 
a training base. ‘he contractor who answered that call 
summed up his performance in characteristic fashion: 
“Beginning without so much as a contour map we had 
a $10,000,000 project ready for operation within 90 
calendar days, and saved 3¥2 million dollars of the 
estimated cost’. 

At another Army camp a contractor assembled a 
crew of 20,000 men who put together 1,400 buildings 
in 125 working days, along with a sewer system, a 
water-supply and a street layout of which many a fair 
sized city might be proud. ‘This job swallowed up 2,000 
carloads of lumber, and 26,000 kegs of nails. So perfect 
was the teamwork, from the general manager down 
through the hundreds of superintendents and foremen 
to the specialized crews, that as many as seventy build- 
ings were erected in one single day. 

But versatility and experience are not the only qual- 
ities that the construction engineer has in his tool chest. 
IIe has ingenuity, and he needed it when steel, copper, 
zinc and aluminum had to be used for combat equip 
ment, and were denied him. Great hangars, conven 
tionally of structural steel, were turned out with record- 
breaking timber arch spans. Reinforced concrete fac 
torics were designed to require only 3 Ib. of steel bars 
per square foot instead of the customary 5 lb. Asphalt- 
impregnated paper was substituted for copper in flash- 
ings, cement-asbestos for galvanized steel in duct work. 
In the face of a materials shortage, he continued to 
build bases—safely, economically, and on time. 

Construction ingenuity, too, is back of the records in 
Liberty ships, in war housing and a host of other fa 
cilities. Indeed, it was the construction industiy that 
stepped forward to assume the bulk of the emergency 
shipbuilding program, leaving established yards free to 
handle more specialized Navy work. Naturally, it was 
casy for civil engineers and contractors to build the 
shipyards, but building ships was another story. It is a 
far cry from steel ships to conventional engineering 
structures, yet, drawing upon their bridge and building 
experience, the men of construction have turned out 
ships faster than they were ever built before. 

How was this possible? . . . because the construction 
man sees every job as a new problem, views every pre 
cedent as something to be discarded in favor of some 
thing better. So instead of assembling the myriad sep 
arate pieces of each ship on the ways, he fabricated 
them into huge built-up sections. These he swung to 
the ways and welded them into place in a fraction of 
the time required by old methods. 

Again, the demands for wartime housing for workers 
in industrial areas, at Navy bases, and near Army con- 
centrations, have altered the meaning of “residential 
construction”. The building of individual houses has 








givcn way to a form of multiple-unit project that calls 
for the skilled services of the architect, the civil cn- 
gineer and the large contracting organization. On onc 
such project, for example, a contractor experienced in 
large building and bridge construction employed an 
extensive system of prefabrication and site assembly 
that made possible the completion of 5,000 houses for 
war workers within five months. 

All these activities, within the United States, parallel 
the achievements of other industries that serve the men 
at the front. But construction knows no continental 
limits. Its men are serving throughout the network of 
defense bases built in the West Indies, Greenland, and 
Iceland, and in the offensive bases that are taking form 
in the jungles and deserts of Africa, the harbors of the 
Persian Gulf, and the plains and mountains of Australia 
and Alaska. Already in this war, as in the last one, con 
struction crews, like those at Wake and Guam, have 
dropped their pcacctime tools to fight shoulder to 
shoulder with their comrades in uniform. Construction 
follows the flag to the farthest outposts in this global 
struggle. 


* 2K x * 


But while the construction industry thus serves the 
special needs of the armed forces, it must look after 
its job at home. It must keep the highways serviceable, 
the water supply safe, sanitary facilities adequate. ‘There 
are home chores that cannot be neglected even in wat. 

And when we finish our No. 1 task of winning the 
war, the construction industry will again be called upon 
to help re-establish peacetime employment and to stim- 
ulate the normal industrial activities of the nation. It 
will raze, redesign and rebuild; it will bring modem 
sanitation to urban dwellers; it will safeguard fertile 
areas and cities from disastrous floods; it will improve 
all forms of transportation; it will design and build the 
facilities that will be needed to reconvert from war to 
peace. Its vision, versatility, expericnce and ingenuit 
will be as indispensable then as they are vital now. 

‘Today it is building the bases that are needed back 
of every battle-line. ‘lomorrow it will build for a new 
and better era. ‘loday it is laying the foundation for the 
victories that must be ours. ‘Tomorrow it will lay the 
foundation for the peace that will follow these victorics. 
In war and in peace the construction industry is the 
builder, the harnesser of naturce’s forces. 





President, McGraw-Hill Publishing Company, !n¢. 
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The Pattern of the Peace 


ALMOST EVERYONE who looks beyond the tip of 
his nose is conscious of the fact that we should do some 
thinking about the postwar period now. But too many 
are too afraid that they will be criticized if they admit 
that they are devoting any thinking time to anything 
but the Hereulean task in hand. Unfortunately, this is 
particularly true of the aviation industry, which has 
been eriticized wrongfully so much and so often that it 
is gun shy of criticism and investigation.’ 

If we look beyond our own industry we will see no 
such fear of criticism. Every great industry is thinking 
freely of the future. The President of the United States 
and the Prime Minister of Great Britain gave the world 
a postwar blueprint in the Atlantic Charter. The Vice- 
President of the United States has gone on record as an 
advocate of postwar planning. Already federal agencies 
and committees are at work on the problem. It behooves 
all the members of the aviation industry to follow their 
example. 

At the risk of sticking our neck out too far we present 
several elements of the postwar picture—a partial out- 
line of some of the things we should be thinking about 
while shaving or while waiting for an airline seat pri- 
ority to come through: 

1. As long as there are men who aspire to rule 
the world by force, and there always will be, some 
means must be provided to keep them in check. 
No means could be more effective in keeping order 
than properly directed air power. We must guard 
against the temptation to terminate our military 
strategy when the armistice is signed. We must 
create a community of nations with aeronautical 
teeth to enforce their arbitration. This is a duty 
not only as members of the industry, but as citizens 
of the new and better world for which we are 
fighting. 
2. Lines of communications in war inevitably be- 
come trade routes in the peace that follows. Our 
airlines, foreign and domestic, were ready for the 
next step in their growth when this war came. The 
war has shortened the time for development of 
world airways by many vears. We must take full 
advantage of this accelerated progress. Hourly 
service between New York and London and other 
miracles of transportation will be realities before 
the war ends. We must readjust the tempo of our 
thinking to the new tempo of business that this 
and other international airlines services will make 
possible. 
3. Our domestic trunk line airways were highly 
developed when this war was thrust upon us. With 
the flying equipment developed during the war, our 
airlines will be able to move forward to non-stop 
high altitude transcontinental passenger, mail and 
express service and consolidate this service with 


intermediate feeder operations and local second- 
class services for passengers and goods whose jour- 
neys do not demand the urgency of first-class serv- 
ice. The technique of air mail pickup and delivery 
by planes in flight has been perfected and will be 
used to provide air mail and express service to the 
smallest villages. The efficiency and flexibility of 
glider trains will reduce costs and broaden service. 
These facilities will contribute their part to the 
solution of the problem of distribution which must 
be solved if we are to take full peacetime advantage 
of the production machinery developed for this 
war. And that productive capacity we are creating 
is so great that it will absorb not only the air serv- 
ices but existing ground transportation facilities 
for proper distribution of its products. 
4. The pilots we are training for our armed forces 
are tomorrow’s business men. They will not_be con- 
tent to return to the old tempo of travel. They will 
demand personal airplanes for their business and 
their pleasure. Those who do not own their own 
ships will demand fly-it-vourself services. Airplane 
distributors and dealers must not let their sales 
ability soften in this era of easy business or they 
may find sharp competition from the automotive 
ranks in the postwar period. 


5. Automobile makers who aspire to be airplane 
manufacturers should realize that their best pro- 
duction efforts will be worthless if they are noi 
supported by adequate design facilities, or aftilia- 
tion with well-developed design organizations. Air- 
plane makers who have ambitions in automobile 
manufacturing must realize that customers will not 
beat a path to their doors. No matter how attrac- 
tive their postwar products may be, they will not 
sell themselves. 

There will be no middle course between poverty and 
prosperity after this war. If we fail to adjust our sights 
to the opportunities that lie ahead we will fail miser- 
ably. If we find the ways and means to distribute the 
goods we know we ean produce, the world will be a 
better place to live in than it ever has been before. We 
must approach the distribution problem with the same 
determination we have demonstrated in the miraculous 
job we have done in producing the wherewithal to win 
the war. In this aviation will play a tremendously im- 


portant part. 
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AVIATION’S 


AMERICA AT WAR 


Amazing record being established by United States heavy bombers shows our strate- 
gists and designers were right from the beginning—to the delight of the British and 


chagrin of the Nazis. 


But, while United Nations’ airpower gains strength at encour- 


aging rate, we still have a long way to go to win the war. 


MAJ. GEN. IRA C. EAKER, chief of the United 
States Bomber German 
industry can be destroyed from the air. The House 
Military Affairs Committee, after investigation, says 
American airplanes are far superior to those of the 
enemy. The battleship admiralty of England launches 
two more iron sea horses while navies fight in the air 
almost exclusively. Goering, in an epochal speech, 
admits that his Luftwaffe is powerless just now to 
resist the blows of Allied air power, but he still promises 
to even the score when Russia is in the bag. 

There you have a few scenes in the fast-moving 
world air war drama of recent weeks. There were still 
other vital developments. The United States launched 
a new aircraft carrier Lexington to replace her prede- 
cessor, and with this launching came news that the 
Yorktown also had gone down after kiliing many times 
her weight in enemy planes and ships, including three 
Japanese carriers sunk and one damaged, which was 
later sunk. 

The Army occupied the Andreanof Islands, only 150 
mi. from bases seized last summer in the Aleutians, and 
went to work on the enemy with B-17’s, B-24’s, P-38’s, 
P-39’s, and P-40’s. It was the beginning of a drive to 
push the Nipponese off the island causeway, which we 
may want to use as our own road to Tokyo when the 


Command in Britain, says 


time comes. 

Probably most inspiring to airmen and pro-airmen 
was the continued story of the combat performance of 
Boeing B-17 Flying Fortresses and, more recently, the 
Consolidated B-24 Liberators. Many are surprised, in- 
eluding the British who had made up their minds that 
heavy night bombing was the key to the iron gates of 
Europe. Not the least surprised were the Nazis. Your 
correspondents have a _ well-founded report that a 
German radio message was intercepted which said 
that the Luftwaffe was at a loss for means to stop the 
Fortresses. 

Details of B-17 exploits are widely reported in the 
news, but not generally emphasized is the fact that 
Boeing engineers have been ‘‘heavy’ 
the company’s beginning. You may recall that the first 
postwar fleet of transport planes to operate in this 
eountry were the Boeing 40 series of single-engine pas- 


’ designers since 
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senger-cargo ships. They managed to be heavy and as 
rugged as a hickory wagon, yet they got over the moun- 
tains with a good load—more than double what previ- 
ous planes of about the same power (425 hp.) had 
carried. They never wore out, and neither did the twin- 
engine 247’s that came after them. Incidentally, it was 
the ‘‘40’’ 
for ‘‘dependable’’ 


series that proved out the aireooled engine 
operation, as the Pratt & Whitney 
people say on their name plate. All that wordage is to 
give background for the reason why the enemy is aston- 
ished to find that he can shoot the Fortress to pieces, 
but the pieces don’t fall apart. 

The B-17’s—together with B-24’s—have made (at 
this writing) well over 100 sorties over Europe with 
little loss and are threatening some of the prime con- 
cepts of air war. It has been supposed that multi- 
engine load-lifting combat planes could not survive in 
daylight against darting fighter gadflies. But the air 
warriors are beginning to wonder. 
(Turn to page 275) 
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WAR COMMUNIQUE No. 1! 





ional News } 








ABOVE: Precision bombing, in which the United States has no 
competition, is constantly proving its worth on battlefronts 
around the world. The Jap cruiser in the lower right is but 
one of the many Nipponese warships that didn't get away. 


American precision bombing has “surprised’’ both the British 


and Nazis—very pleasantly and unpleasantly, respectively . .. 


LEFT: On Pacific fronts American air power is growing in 
effectiveness, as was demonstrated during the occupation of 
the Andreanof Islands. Curtiss P-40's, like this one of the 
squadron commanded by Maj. John Chennault, have been 
fighting under extremely adverse conditions along with P-38's 
and P-39's . . . BELOW: Two of the many reasons American 
heavy bombers have piled up such an amazing record against 
the best Nazi fighter planes—heavy caliber waist guns of a 
Boeing B-17 show the wide angle of fire which permits a 
formation of these planes to throw a veritable wall of fire 
power aft attackers. 
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AVIATION’s survey shows that peacetime prejudices and rivalries are overboard for 


Government, Army and Navy, United Nations, licensees, subcontractors and others 
by exchanging men, ideas, formulas and materials in unprecedented teamwork to 
speed the war effort. 


“BUSINESS AS USUAL” is out for they and their one-time rivals had lishment as basic democratic principles 
the duration. But nowhere in American dropped normal competition to join a after victory. 

business or industrial life has so much unified foree dedicated wholly to vic- Individually and in groups, members 
progress been made toward winning the _ tory. of the aircraft industry have joined 
war by discarding peacetime prejudices The story is one of cooperation and hands with one another and the gov- 
and rivalries as in the aireraft industry. coordination which has never been ernment to exchange methods of train- 
This is apparent as the result of a com- matched by any -other industrial group ing personnel, systems of producing any 
prehensive survey just completed by in American history. For the normal product better and faster, loaning ma- 


Aviation in which aireraft manufac- competitive practices of our system terials to aid one-time rivals over 
turers from coast to coast were ques- have been scrapped first to win the acute shortages, exchanging laboratory 


tioned to determine the extent to which war and, second, to insure their reestab- analyses and engineering data once 
jealously guarded and _ subeontracting 
for thousands of parts and assemblies 
developed wholly and with pride in 
plants which normally would expeet to 
produce them and thereby gain their 
reward. 

The most recently formed group of 
aircraft manufacturers to pool their 
combined resources of engineering, re- 
search, manufacturing technique, facili- 
ties, materials and personnel is the Air- 
eraft War Production Couneil, East 
Coast, Inc. Headed by G. W. Vaughan, 
president of Curtiss-Wright Corp., this 
organization comprises the Aviation 
Corp., Bell Aircraft Corp., Brewster 
Aeronautical Corp., Eastern Aireraft 
Division of General Motors Corp., Fair- 
child Airplane & Engine Corp., Glenn 
L. Martin Co., Republie Aviation Corp., 
and Curtiss-Wright. Other companies 
are expected to join shortly. 

“Tt is the object of these companies 
who comprise the council,” Mr. Vaughan 
says, “to work as a team rather than as 
individuals, to coordinate all work for 
the war effort, to freely exchange in- 
formation, engineering data and manu- 
To attain maximum warplane production as quickly as possible by the free exchange of engineering facturing processes that would be re- 
data, research, manufacturing technique, facilities, materials and personnel, eight Eastern aircraft garded in normal times as secret and to 
manufacturers have formed the Aircraft War Production Council, East Coast, Inc. Seated, left to pool mutual interests and _ facilities 
right: Glenn L. Martin, president, Glenn L. Martin Co., vice-president of council; G. W. Vaughan, thereby assuring maximum aireraft pro- 
president of Curtiss-Wright Corp., and head of the newly formed cooperative group; and Victor duction as quickly as possible. Once we 
Emanuel, president, the Aviation Corp. Standing, left to right: O. L. Woodson, vice-president, Bell accomplish this, we shall be taking a 
Aircratt Corp.; R. S. Damon, president, Republic Aviation Corp.; J. Carlton Ward, Jr., president, very significant step in _ increasing 
Fairchild Airplane & Engine Corp.; L. C. Goad, general manager, Eastern Aircraft Division of | America’s warplane output. 

General Motors Corp.; and George Chapline, vice-president, Brewster Aeronautical Corp. “The American aircraft manufactur- 
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the duration; aircraft, engine and parts manufacturers are cooperating fully with 
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ing industry has in the past three 
record-breaking years caught up with 
and exceeded the combined aircraft pro- 
duction of the Axis nations. With this 
new council and our associate organiza- 
tions on the West Coast in action, we 
expect to more than meet the plea of 
Donald Nelson and the War Production 
Board that we ‘produce more faster 
:9 

Another major group of aircraft 
manufacturers eliminating bottlenecks in 
production by cooperative exchange of 
once private information is the Aircraft 
War Production Council, Ine. This pre- 
viously formed association comprises 
Consolidated, Douglas, Lockheed, North- 
rop, North American, Ryan, Vega and 
Vultee as aircraft manufacturers operat- 
ing in Southern California. In one recent 
nearly 2,000 potential bottle- 
warplane production were 
averted in these eight plants by the 
free interchange of engineering reports 
and, on loan or on sale basis, material 
needed to keep production going at full 
speed. In the same month, there were 


month, 
necks in 


1,557 such exchanges of material, 132 
engineering reports and 171 library 
references to technical reports. 

A breakdown of the material ex- 
changes by members of the council re- 
veals that 15,390 lb. of rivets were either 
loaned or sold to insure no mterruption 
in assembly lines. Other items exchanged 
included: 2,800 cotter pins, 9,889 bolts, 
42.605 nuts, 26,459 serews, 2,000 ft. of 
webbing, 551 turnbuckles, 900 bushings, 
3,400 ft. of eonduit wire, 3,310 be-r- 
ines, 300 welding rod electrodes, 2,000 
nut plates, 60 spiral drills, 17,983 ft. of 
copper tubing, 3,520 gaskets, 460 speed 
controls, 8,530 ft. of brass wire, 8,400 
shaft assemblies, 9,015 fixed cowl com- 
ponents, 6,567 ft. of steel bar, 6 motors, 
24 blue fluorescent lamps, 6,100 ft. of 
zine ehromate tape, 42 castings, 2,000 lb. 


The West Coast's Aircraft War Production Council's advisory committee 
on production, representing eight prominent southern California airplane 
manufacturers, at the Douglas plant. This group, like others within the 
industry, and individual companies, are cooperating fully with each 
other, licensees, subcontractors, government, armed services and others 
to exchange men, ideas, formulas and materials to speed the war effort. 
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of sheet steel, 1,402 ft. of steel tubing, 
5,000 curtain fasteners, 1,250 terminals, 
25,000 ft. of electric cable and hundreds 
of other items. 

Among the important exchanges of 
engineering reports were those dezling 
with adhesion of Neoprene to Plexiglass, 
air sealing of single row screw seams, 
molded plastic cockpit and gunners’ en- 
closures, radio background interference, 
windshield de-icing, ground fuel system 
test with aromatie fuel, urea formalde- 
hyde resin glues, spot welding of mag- 
nesium alloys, lubricants for double- 
acting press and drop hammer forgings. 

Because of this unparalleled exchange 
of vital information, under Army and 
Navy supervision, substitution of plas- 
tics and plywood in one type of war- 
plane is now saving as mueh as 1,000 lb. 
of strategic aluminum per airplane, aec- 
eording to the council. The eight mem- 
bers of the West Coast group are 
steadily comparing notes on how other 
strategie materials may be saved by sub- 
stitution of more easily obtained metals, 
woods or fabries. 

Still another similar organization has 
been formed with J. T. 
the Glenn L. Martin company as chair- 
man of the Eastern Seaboard Standards 
Committee of the Aircraft Industry. Its 
function is to further the free exchange 
of ideas, formulas, standard parts, ex- 
trusion dies and other factors involved 
with uninterrupted production of war- 
planes. The suecess of the Eastern 
Seaboard Standards Committee matches 
that of the Production Councils as all 
have the same objectives. 

Another link was forged in the com- 
mon effort to expedite war production 
when two powerful American industries 
—the aircraft manufacturers and auto- 
motive builders now engaged in produe- 
ing airplanes and engines—formed a 
joint transportation unit known as the 








Thompson of 


Aireraft War Traffic Conference. Like 
other organizations crented by the air- 
eraft industry in its 100 percent effort 
to win the war by cooperation, the new 
conference is serving as a_ clearing 
house for research, “interchange of ex- 
perience, technique and information on 
all kinds of aireraft traffic, loading and 
shipping, rates, classification, bills of 
lading, routing and other transporta- 
tion factors. 

The Aireratt War Traffie Conference, 
headed by W. J. Goehausen, traffic man- 
ager of the airplane division of Curtiss- 
Wright Corporation, also is presenting 
the views of aircraft “automotive” 
manufacturers to interested govern- 
mental agencies, the Army and Navy 
air forees and other groups charged 
with winning the war in the air. 

The suecess with which manufacturers 
of aireraft parts, as well as complete 
airplanes, have cooperated with other 
industries to speed the war effort is 
proved by Hamilton Standard Pro- 
pellers division of United Aireraft Cor- 
poration. So well has Hamilton taught 
Nash-Kelvinator how to produce its 
propellers that a test of the vital inter- 
changeability of parts made by both 
Hamilton and Nash-Kelvinator showed 
that any units, whether made by one 
concern or the other, fitted perfectly 
when assembled. In one instance, the 
dome assembly made by Nash-Kelvina- 
tor was fitted to the barrel assembly 
made by Hamilton—an operation which 
would have been impossible had there 
been a variance of but .00025 of an inch. 

Such wholehearted cooperation by 
Hamilton, as well as by numberless 
other parts manufacturers, has _ in- 
creased production of aireraft acces- 
sories and, still more important, has 
built up behind the battle lines reser- 
voirs of interchangeable spare parts. 
(Turn to page 296) 


Left to right: H. Virgil Gaudette, Lockheed; Harold Raynor, North Amer- 
ican; E, Ezard, Consolidated; G. E. Barton, Ryan; H. D. Houghton, 
Douglas; H. Ryker, Vega; Harris Macintosh, Vega; Jim Kelly, Consoli- 
dated; E. Malloy, Ryan; R. A. Lawson, Vultee; C. A. Sharpe, Vultee; 
F. Penn Holter, Lockheed; Ray Steinbauer, Douglas; Paul Buckner, 
Northrop; and R. R. Nolan, Northrop. 




























































































An authoritative analysis of American, British and German warplanes shows why 
record of United States craft is good and reveals fallacies in arguments of self- 
appointed critics of AAF planes—hitherto unrevealed glimpses of the future give 


sound reason for continued faith in our designers and builders. 


By NATHANIEL F. SILSBEE 


Major, U. S. Army Air Forces 


THE AIRPLANE WAS NOT AL- 
WAYS a wilitary weapon. Orville 
Wright has more than once expressed 
his sorrow that the machine which he 
and his brother made a practical reality 
should have been used for such frightful 
purposes. Quite early in the history of 
heavier-than-air eraft alert military men 
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realized the latent potentialities of the 
airplane to bring new speed, new vision 
and new range to warfare. 

As the airplane was applied to various 
uses in actual battle a few well defined 
types were developed. - Models change 
with a breath-taking rapidity, but types 
remain fairly static. B-17E is a model, 
heavy bomber is a type. 

Each desirable quality in airplane per- 
formance calls for a certain property, 
and the various properties conflict with 


each other to a remarkable degree. The 
aeronautical engineer’s knowledge of his 
subject tells him what properties are 
necessary to produce the particular 
qualities he desires, and his skill or 
creative genius guides him in so adjust- 
ing the mixture as to obtain the most 
while sacrificing the least. 

Thus it is practically impossible to get 
a high top speed without increasing the 
landing speed—sometimes beyond the 


safety point—particularly in combat 
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-areas Where large modern airfields are 


not available. This may produce what 
js popularly known as a “hot” ship, 
though it should be pointed out that 
the phrase really means a speedy high 
performance plane which, if mastered 
by the pilot, may prove to be actually 
safer to handle, both in the air and in 
landing. An example of the danger is 
the original German Heinkel He-113, a 
beautiful and cleanly designed fighter, 


Bomber development is illustrated by the 
Heinkel Ill, one of the most widely used types 
in the Luftwaffe. Its predecessor first appeared 
jn 1935 as a “commercial” airliner (below) 
carrying twelve passengers. Soon a faster and 
more powerful version appeared, going in serv- 


ice in the Spanish Civil War. Engines have 


increased from 650 hp. to 1,150 hp. in the 


current He 111K-5; top speed has gone from 
around 200 to 275 mph.; and original armament 
of three 7.7 mm.-machine guns has been doubled 
and a 23-mm. cannon added. 


but which landed so fast it proved a 
pilot-killer. It has sinee been rede- 
signed, and has become a useful fighter, 
second only to the Messerschmitt Me- 
109 and Focke-Wulf FW-190. 

The best known current example of 
the faet that “you can’t have your cake 
and eat it, too” in a military airplane is 
the Jap’s Mitsubishi-00 Navy fighter, or 
Zero, To secure maneuverability, rapid 
clinb and high ceiling not only were all 
pilot safety factors such as protective 
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armor and self-sealing gas tanks sacri- 
ficeed, but durability as well. Aluminum 
sheeting is very light, and the general 
construction far from rugged. Evidently 
both planes and the pilots are classed as 
“expendables,” like bombs, guns, ete. 
To gain the air superiority we need 
to win this war, America must have a 
sufficient quantity of high quality air- 
planes. We must have hundreds of 
thousands of well trained airmen—and 
and that means aircrews, as well as 
ground crews to “keep ’em flying.” 
We must have air bases at strategic 
points, ineluding landing fields, storage 
and maintenance facilities, housing and 
technical installations, and all that goes 
to enable a modern air force to carry 
on. We must have an air supply sys- 
tem to maintain American Air Forces 
offensive actions on the far-flung bat- 
tle fronts. Our training programs, un- 
der the Flying Training Command and 
the Technical Training ‘Command, have 
been expanding at an amazing rate, and 


well trained air and ground crews are 
coming out by the thousands every 
month. Our engineers and construction 
crews have been busy for well over a 
year establishing the necessary air bases 
for action in the main theaters of com- 
bat. In this paper we are concerned 
principally with the airplanes, but don’t 
forget the other three elements in mak- 
ing up a balance and powerful striking 
air foree. Some of the following points 
will appear elementary to many readers, 


but in estimating our progress in the 
race for air supremacy, and in order to 
properly evaluate much of the current 
discussions of our airplanes, it is im- 
portant to get down to brass tacks. 

In discussing airplanes it is important 
to remember that mere numbers, such as 
50,000 or 100,000 per year, mean very 
little. The questions to ask are, “What 
exactly are these planes to be used for? 
What type do we need? How many of 
each ?”” 

The basie functions of air power in- 
elude: (1) Attack, (2) fighting, (3) 
observation, and (4) transport. Out of 
experience in the use to which airplanes 
are put certain general specifications 
have emerged. Military airplanes are de- 
signed to meet certain specifications as 
to exactly what that airplane is expected 
to do. Each model is a tailor-made job. 
It would be very convenient, and far 
less expensive, if a single type of air- 
plane could be designed and produced 
which would perform all funetions, but 


that simply is not in the ecards. 

It is true that certain of our aireraft 
have in actual use proved surprisingly 
versatile, and with minor modifications 
are performing three or four different 
chores better than anyone had a right 
to expect. The best example of this is 
the Douglas A-20 light bomber, used 
by the RAF as the Boston III for raids 
in oceupied France and the Low Coun- 
tries and by American units in the new 
role of dive bomber. It just about com- 
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horsepower the better. A good average 
is between 12 and 13 lb.—the B-17E and 
C-47 are both about 12.5. From a design 
standpoint that means a large airplane 
with high lift wings, which limits 
maneuverability. To secure’ greater 
range, larger fuel capacity may be pro- 
vided, but bomb load is thus reduced. 
This is one of the important differences 
between the British heavies, such as the 
Stirling and Lancaster and our long- 
range B-17’s and B-24’s. The former 
were designed to carry loads of six to 
eight tons to targets within 600 to 800 
mi. at altitudes of 12,000 to 18,000 ft. 
American heavies were developed for 
high level daylight precision bombing at 
long range. 


pletes the circuit when we note that some 
of the newer models have been equipped 
to earry torpedoes. Here is versatility 
plus, but the reason is that specifications 
for this attack bomber type (as distine- 
tively an American development as the 
long-range heavy bomber) are far less 
contradictory than for other more stand- 
ardized types, in addition to which the 
exigencies of warfare have a way of 
prodding human ingenuity in no uncer- 
tain terms. 

The main combat types are fighters 
and bombers, and the service types are 
observation planes, cargo and transport, 
and trainers, including primary, basic, 
advanced single-engine (for fighter pilot 
training), and advanced twin-engine 





FIG. 1. (Top) No combat plane is better than its armament, and today 
eight .30-calibre machine guns are considered an absolute minimum. The 
Messerschmitt Me. 110 carries mixed armament. Located in the nose of 
the fuselage are four 7.9-mm. machine guns in staggered position 
at "A." Also firing forward from a fixed position are two 20-mm. cannon 
"B" and "C" set below and behind pilot's seat. Note the long flash 
tube ''D" through which the shells pass before leaving the plane. Remain- 
ing armament consists of one movable 7.9-mm. machine gun "E" operated 
by the rear gunner. "F" is hinged canopy section which swings back to 
provide pilot's escape hatch, and "G" is movable canopy over the gun- 
ner's cockpit. (For other details on German aircraft armament see page 
200.) FIG. 2. (Below) Dive bombing was originated in this country more 
than 20 years ago, but the Germans did a good development job during 
the Spanish Civil War. The famed Junkers 87b, details of which are shown 
here, is extremely vulnerable without local air superiority. In normal 
flight the bombrack "A" is retracted to hold the bomb ''B” flush against 
the fuselage. As the pilot approaches the target the rack is extended, 
moving the bomb into the position indicated by the dotted lines "'C." 
Dotted lines "D" and "E" outline a transparent panel through which the 
pilot can look through the floor. “F” is pilot's seat and "G" that for 
the rear gunner. (Other armor and armament details were given in 
Aviation's Sketch Book of Design Detail, October, 1942, page 154.) 


These characteristics are fundamental 
for a bomber, but hardly less important 
are the factors of speed so that enemy 
fighter planes will not be able to fly 
rings around it, and ability to carry its 
heavy load to high aKitudes to escape 
the worst anti-aircraft fire which has 
been developed by practically all the 
belligerent nations, now effective up to 
approximately 25,000 ft. Superior 
horsepower and gear-driven or turbo- 


(for training of bomber pilots, bom- 
bardiers, navigators, aerial gunners, 
etc.). For the most part we shall con- 
sider only the combat types. Each has 
definite design specifications to meet 
certain performance requirements. 

Of the four functions of air power 
attack is fundamental, and air power 
should be regarded not as primarily con- 
cerned with airplanes fighting in the 
air, but as attacks on vital ground objec- 















tives from the air. That means bombers, 
backbone of any air force. 

Primarily .the bomber must be a good 
weight carrier, with sufficient range to 
reach distant targets and still get back, 
with allowance for adverse conditions. 
The yardstick for both heavy bombers 
and cargo planes is power-loading—the 
gross weight divided by the total horse- 
power, and the fewer the pounds per 
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supercharging are the answers to these 
problems. From a military standpoint 
a correlative to high altitude per- 
formance is the precision bombsight. 
An excellent example of the need of 
highly specialized design to meet specific 
performance requirements is the dive 
bomber. For more than 20 years dive 
bombing has been a specialty of our 
Navy and Marine Corps and, as is well 








known, the idea was seized by the Luft- 
waffe in the early thirties and developed 
in the Spanish Civil War. The Junkers 
Ju-87 Stuka (from sturz kampf or 
“diving fighter”) was used with devas- 
tating effect in the Nazi campaigns of 
1940. Meanwhile, the Army Air Forces 
continued development of attack avia- 
tion (now included in light bombard- 
ment), using fast, low-flying planes for 
ground strafing troops, ammunition 
dumps, machine gun emplacements, ete, 
The Stukas proved extremely vulnerable 
without local air superiority, as was 
proved not only in the battle of Britain, 
but in recent action in the desert, where 
Rommell lost Ju-87’s by the score, with 
the RAF losing practically none of its 


Douglas Bostons. However, under cer- 
tain conditions on land—and definitely 
at sea—the dive bomber may fill an 
important place as a specialized type. 
Although there are still large numbers 
of the 5-year old Ju-87’s in service, the 
real dive bombing threat of the Luft- 
waffe is the twin-engine Junkers Ju-88), 
which came out in 1939. Also used as a 
level bomber for short-range bombing 
and long-range reconnaissance, this “all- 
purpose” bomber, with the Heinkel He- 
111K and the Dornier Do-217Z consti- 
tute the backbone of the Luftwaffe strik- 
ing foree, as four-engine heavy bomber 
types have not yet been extensively 
developed in Germany, the Focke-Wulf 
200K Kurier and the Heinkel 177 be- 
ing the principal models in this class. 
Our Navy and Marines use the Doug- 
las SBD Dauntless, and the Army Air 
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Forces have a similar version known as 
the A-24. The Vultee A-31 Vengeance 
is a newer model, built for the British. 
The Army equivalent of the Curtiss 
SB2-C, Navy’s Helldiver II, is the A-25 
which is expected to be the most power- 
ful dive bomber in any service. A dive 
bomber version of the North American 
P-51 Mustang is now in production for 
the Army Air Forees. 

Air fighting, hardly less important 
than air attack, has two main purposes: 
First, defensive—the interception of 
hostile bombers—and second, offensive 
gaining air superiority during an attack. 
For this two-fold purpose modern 
fighter planes have been developed by 
different countries which, on the whole, 





Fighter plane design is always a compromise, as is illustrated by this 
first picture of a Jap Zero captured almost intact in the Aleutians. Its 
high rate of climb, good maneuverability and high ceiling have meant 


have proved to have similar character- 
istics und performance. 


Design Problems 


The conflicting requirements for a 
single-seat fighter plane constitute an 
aeronautical engineer’s nightmare. First 
ot all is speed, speed sufficient to exceed 
that of enemy bombers and fighters at 
any and all altitudes. This problem of 
superior speed at any altitude is one of 
the most diffieult of all. Owing to the 
fact that engine power falls off as the 
airplane goes higher and higher, every 
military plane has a critical altitude at 
Which it performs best, depending on 
the supercharger. 
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An excellent illustration of this is 
found on the engine data ecard found in 
the cockpit of a German Focke-Wulf 
F'W-190A3 shot down by the RAF. Its 
rate of climb showed “3,050 ft. per min. 
at 4,000 ft. with supercharger in M gear, 
and 3,280 ft. per min. at 17,500 ft. 
supercharger in 8 gear.” 

Compared with the 2- or 3-ratio gear- 
driven supercharger the turbine-driven 
supercharger is more flexible and pro- 
vides a greater range of altitude at 
which maximum power ean be obtained. 
The design compromise on the matter 
of high speeds at all altitudes has not 
yet gone beyond the stage of practically 
two types of fighter planes for our Army 
Air Forces, those of critical altitudes 





about 13,000 ft. with a service ceiling 
up to 25,000, and the distinctively high 
altitude jobs which operate effectively 
up to 38,000 or 40,000 ft. with turbo- 
superchargers. (We don’t know yet if 
these or any other planes can fight 
effectively up that high). 

In the first class we have the Curtiss 
P-40 series, the Bell P-39 Airacobra and 
the North American P-51 Mustang. In 
the high altitude class we have the Lock- 
heed P-38 Lightning with two Allison 
supercharged engines, and the Republic 
P-47 Thunderbolt, powered by a 2,000- 
hp. Double Wasp. The British use the 
Hurricane for low and medium levels, 
and the newest Spitfire for high altitude 


sacrificing all protective armor, holds fire power down and necessitates 
light construction which presents difficult maintenance problems. 
test-flown by American pilots, it carries 


work. The Hawker Typhoon, with Na- 
pier Sabre 2,200-hp. engine is reported 
in production, and from all indications 
will be faster and more effective at high 
altitude. 

The Germans have three first-line 
fighters, all with fairly high ceiling. 
Fastest is the Heinkel He-113, powered 
by a Dainiler-Benz 603 inverted V-en- 
gine of 1,300 hp., but the other two, the 
Focke-Wulf FW-190, and especially the 


‘Messerschmitt Me 109F, are more effeect- 


ive at high altitudes. 

Second only in importance to speed 
in-relation to altitude is climb. Enemy 
hombers approaching at 20,000 ft. at 
300 mph., penetrate 5 mi. every minute. 
If the fighter planes require 6 or 7 min. 


Being 
United States markings. 


to reach that altitude, the bombers will 
have progressed between 30 and 35 mi. 
during that time. A high rate of climb 
insures ability to intercept the enemy 
more quickly, a feature very prominent 
in German design. It is also of interest 
to note that the Jap Navy Zero has this 
as its leading characteristic. 

The conflict of design features be- 
tween high speed and fast climb resolves 
itself to this: speed requires high power 
and low drag, small wing area and 
highly streamlined contour. Climb de- 
mands high power and large wing area 
compared with total weight. Net result, 
as usual, a compromise. 

(Turn to page 307) 
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Stepping Stones to Action 


Growing use of twin engine planes to train bomber crews as com- 


plete team speeds program with increased efficiency and means 


additional types to add to spotters’ recognition lists. 


FLYING through practically all day- 
light and night hours in many parts of 
the United States and Canada are grow- 
ing numbers of four- to six-place twin- 
engine planes in which bomber crews 
are being given training as complete 
units. . : 

These AT (Advanced Training) 
planes have proved to be an invaluable 
stepping stone for both pilots and crews 
in the transition from primary and basic 
training up to the big twin- and four- 
engine long range bombers, they will use 
in actual combat. Too, they have meant a 
great saving in operational equipment, 
since bomber crews formerly had _ to 
train on either obsolete types or tie up 
sorely needed first line planes. 

One of the first to go into service was 
that built by Cessna Aireraft Co. About 
the time hostilities broke out abroad, 
Cessna had just completed tests on a new 
twin-engine five-place cabin plane de- 
signed primarily for private use. Quickly 
adaptable for military use, it was ord- 
ered almost immediately by the Royal 
Canadian Air Force, where it is desig- 
nated the Crane. Expansion of our own 
air forces brought orders for still more, 
the first of which were designated AT-8; 
later models, very similar in appearance, 
are designated AT-17, or the Bobcat. 

The AT-8, shown here, has a wing 
span of 41 ft. 11 in., a length of 32 ft. 
9 in., and height of 9 ft. 11 in., and is 
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powered by two Jacobs L4MB radial 
engines. The fuselage is welded steel 
tube, fabric- and dural-covered; the 
wings are full cantilever wood structure, 
fabric-covered except for the tips and 
leading edge, which are plywood-covered. 
Another early entrant in the AT field 
was Beecheraft, with the AT-7, which 
has been used exiensively for navigation 
training. Then came the AT-10, almost 
entirely of plywood construction, and 
powered by two 280 hp. Lycoming en- 
gines. Note that, unlike the other Beech- 
crafts, it has a single rudder. This was 
followed by the AT-11, a low-wing all- 
metal craft used for specialized train- 
ing of bombardiers and gunners. It is 
equipped with flexible guns and bomb 
racks for instructing a crew of three or 
four men, depending upon the instruc- 
tional mission. The AT-11 has a wing 
span of approximately 47 ft., and 
length of 35 ft. It is powered by two 
450 hp. Pratt & Whitney engines. 
Latest of the crew trainers is the 
Fairchild AT-13, the first of this cate- 
gory to use tricycle landing gear similar 
to that found on operational planes. It 
was described on page 225 of AVIATION, 
August, 1942. Built. almost entirely of 
plywood by the Duramold process, it 
has a wing span of 52 ft. 6 in., length of 
37 ft. 7% in., and height of 13 ft. (See 
AVIATION, October, 1942, p. 203 for 
“Final Training for the Real Thing.’’) 
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PART II. 


pattern of thunderstorms were discussed. 


of thunderstorms are analyzed including the storm 


Meteorological 


Characteristics 
Of Thunderstorms 


In addition, some helpful suggestions to pilots are given. 


By GEORGE N. BRANCATO, 


Associate Meteorologist, Hydrometeorological Section, U. S$. Weather Bureau 


THE VIOLENT AND OFTEN destrue- 
tive squall winds during the early period 
of thunderstorm as well as the excessive 
vertical velocities, frequently exceeding 
100 mph., in the center of the storm 
cloud are a source of concern not only 
to the airlines, who often have to fly 
through them, but to the publie in gen- 
eral. One of the best discussions and 


xplanations of these violent winds is 
given by Humphreys’. By making use 
of the dense network of stations in the 
Muskingum Watershed and the daily 
soundings taken at nearby Wright Field, 
Dayton, Ohio, it has been possible to 
substantiate his explanation of these 
Winds and make some additional sug- 
gestions. Humphreys explains that “The 
passage of a cumulus cloud overhend, 
however large, so long as no rain is 
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falling from it, does not greatly affect 
the direction and magnitude of the sur- 
face wind and does not bring on any of 
the familiar gusts and other thunder- 
storm phenomena. Hence, somehow or 
other, the rain is an important factor, 
both in starting and in maintaining the 
winds in question, for they do not exist 
before the rain begins or continue after 
it has ceased. On the other hand, it 
cannot be assumed that the rain is the 
whole cause of these winds, for they do 
not accompany other, and ordinary 
showers, however heavy the downpour 
may be.” 

On Fig. 4, are shown three stages of 
cloud development for a thunderstorm. 
The first stage shows the streamlines of 
uprising air due to the establishment of 
an approximately adiabatic lapse rate 


Last month the duration, movement relative to gradient to winds, and circulation 
In this concluding article, the energy characteristics 


accumulative factors and energy expended. 


to the base of the cloud. The cloud has 
reached the cumulus congestus stage and 
the upward convection current is becom- 
ing rapid but the compensating down- 
ward current is relatively widespread 
and gentle. In the second stage the 
cloud is developing into a cumulonimbus 
just prior to the beginning of rainfall. 
Here the upward vertical velocity due 
to convection and the release of latent 
energy has increased greatly but since 
the compensating downward current is 
relatively widespread as compared to 
the concentrated core of rising air, the 
downward current is still correspond- 
ingly gentle. The third stage is the fully 
developed cumulonimbus ineus_ and 
shows the streamlines which have now 
developed as a result of falling rain. 
There is both a vigorous ascending and 
descending current, the latter frequently 
being in excess of 60 mph. at the ground 
level and the former occasionally being 
sufficient to sustain hailstones two or 
more inches in diameter, 

























































FIG. 7. Cumulo-Nimbus clouds in southern Ohio, July, 1934. 


oe STORM MOVEMENT ———?— 





Three stages of cloud development for a thunderstorm: upper left, the cloud has reached the 
cumulus congestus, with the upward convection current becoming rapid; upper right, it develops 
into a cumulonimbus just prior to the beginning of rainfall and; below, the fully developed 
cumulonimbus incus. 





Photograph by Butler 


A brief summary of Humphreys’ ex- 
planation for these streamlines and velo- 
cities follows: The air mass in which a 
thunderstorm develops is usually econ- 
ditionally and conveetively unstable. 
The moisture distribution under these 
eonditions is such that there is a de- 
crease in wet bulb potential temperature 
with elevation and the air which pro- 
duces the cumulonimbus cloud comes 
from essentially the lower kilometer or 
so of the atmosphere. After a time, as 
a result of the abundant condensation 
induced by the convectional cooling, 
cold rain or rain and hail from above 
the zero isotherm level, begin to fall, 
and as long as it falls it cools the air 
through whieh it is falling by contact 
and evaporational cooling. By setting 
up some reasonable assumptions relative 
to (1) the height of the column of 
air through which the rain falls, (2) 
moisture content of the air, and (3) the 
temperature change with elevation, he 
has shown that the amount of cooling 
due to evaporation as compared to con- 
duetion is of the order of 6C. to 0.5 C. 
The result of this evaporational cooling 
is a distinct inerease in density of the 
air which then establishes the charac- 
teristic local down-rush of cold air. The 
lowest temperature of this air is de- 
termined by the lowest wet bulb tem- 
perature of the column of air through 
which the rain is falling. 


Temperature Differentials 


A test of the validity of this reason- 
ing would be to obtain the lowest wet 
bulb temperatures from upper air 
soundings for a series of thunderstorm 
situations and compare these tempera- 
tures with the observed minimum tem- 
peratures produced by the thunder- 
storms. The temperature and wet bulb 
eurve for an actual sounding have been 
plotted on Fig. 5, showing the air which 
rises and forms the cloud, and the air 
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which descends due to cooling by evapo- 
ration producing the low surface tem- 
peratures. Since evaporation into this 
air is continuous all the way to the sur- 
face, its temperature at the surface 
would be obtained by following the wet 
bulb potential temperature curve to the 
surface pressure. In some eases it was 
found that the minimum wet bulb tem- 
perature would be only a point on the 
curve and would not be representative 
of the volume of air comprising this 
violent outward current. In order to 
standardize the method the minimum 
average wet bulb temperature through a 
column about one kilometer thick was 
used. 

The hourly temperature readings tak- 
en by the dense network of stations in 
the Muskingum Watershed were used to 
obtain the minimum observed tempera- 
tures, thus making certain that tempera- 
tures near the center, and most repre- 
sentative of the downrushing air, were 
used. Also the cases were limited to 
those in which the cooling could not be 
ascribed to a frontal passage. Each 
case used was carefully studied in order 
to be sure that the sounding was repre- 
sentative of the air which produced the 
thunderstorms. Most eases selected were 
those for which representative soundings 
at Wright Field, Dayton, Ohio, were 
available. It was possible to investi- 
gate 26 thunderstorm situations in this 
manner and a comparison of the ob- 
served minimum temperatures with the 
derived temperatures is shown on Fig. 
6. In four eases the difference was 3 
F. and in the remainder it was 2 F. or 
less. This is remarkable agreement con- 
sidering (1) the inaceuracy of humid- 
ity measurements in soundings, (2) the 
fact that the temperatures obtained were 
actually the minimum temperatures ob- 
tained from the hourly readings made 
over the Muskingum area and not the 
actual minimum whieh could have oe- 
curred between hours, and (3) the stand- 
ard procedure which it was necessary to 
adopt relative to the wet bulb tempera- 
ture used. In practically every case where 
the observed temperatures were lower 
than the derived temperatures closer 
agreement could have been obtained by 
using a value of the wet bulb tempera- 
ture nearer the extreme minimum indi- 
cated by the sounding. ; 


Energy Transformation 


In his diseussion of energy transfor- 
mation in a elosed system Margules’ has 
shown that in the rearrangement of two 
air masses of different temperatures ly- 
ing side by side the resulting wind velo- 
city is given by the simple equation: 


C=} yor (t, deg. abs.) 


where g=gravity, h=height, AT=the 
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difference between the mean tempera- 
tures of the air masses and Tm= the 
mean temperature of the two air masses. 

In a thunderstorm we can assume 
analogous conditions between the moist 
air lifted by convection and the de- 
scending air cooled by evaporation. 

Using data from an actual sounding, 
Fig. 5, which are typical for conveec- 
tively unstable air it is possible to eal- 
culate the wind velocity which would 
result from evaporational cooling of the 
air. The lowest wet bulb potential tem- 
perature, 291, through a thickness of 
about 1 km. has been drawn on the 
chart and since evaporation of rainfall 
into this air would continue to the 
ground the temperature in this column 
of air would follow the pseudo-adiabatie 
eurve. By using an average specific 
humidity value of 15.0 g. for the lower 
kilometer of air and adiabatic conditions 
to the condensation level, the tempera- 
ture of the rising column of air above 
the condensation level can be identified 
by the 297 wet buib potential tempera- 
ture curve. 

We can use AT = 8C as representa- 
tive of columns 4,000 m. high (h), in 
which case Tm = 283, and 





G = 4 0s x 000 x 


= 16.7 m/sec. or 37.4 mph. 


Add to this the speed of the thunder- 
storm relative to the earth’s surface 
which can be assumed to average 15 
mph., then the velocity of the squall 
winds experienced at the surface would 
be about 52 mph. This velocity is not 
at all unusual in a severe thunderstorm. 

The amount of temperature drop ex- 
perienced by pilots flying through thun- 
derstorms has been mentioned by H. T. 
Harrison of United Airlines in a paper 
on Pre-Frontal Squall Lines. From a 
study of a series of pilots’ reports he 
reached the following conclusions. “No 
sustained temperature change is reported 
through the squall line aloft. The typical 
report of a plane passing through the 
line from east to west consisted of an 
abrupt fall in temperature of 8 to 15 F. 
as the region of rainfall was entered, 
then followed by a rise to approximately 
the original level after passing out into 
the clear zone beyond. The greatest 
temperature fall (momentary) appeared 
to be in the lower levels from approxi- 
mately 6,000 to 2,000 ft. m.s.l.” This 
verifies the average difference in the 
temperature of the ascending and 
descending currents. 


Maximum Intensity and Dissipation 


The temperature differences estab- 
lished by evaporation from falling rain 
suggest that a considerable amount of 
energy can be supplied to a growing 
thunderstorm in a relatively short period 


of time after rain has begun to fall. 
This can aceount for the fact that a 
thunderstorm usually acquires its maxi- 
mum intensity within an hour or so 
after it reaches the rain stage. The 
rapidity with which the great amount of 
energy is supplied may also explain the 
short duration of a single thunderstorm 
which is usually less than three hours. 
As the column of cold air flows down, 
it rushes forward in the direction of 
the storm movement, acting as a shallow 
surface front. The spee@ of tliis air 
usually is greater than the speed of the 
storm so that within a short time it has 
underrun and buoyed up the warm moist 
air well in advance of the storm and 
has served as the initiating impulse to 
develop cumulus congestus clouds into 
cumulonimbus. This then cuts off the 
inflow of moist air into the parent 
thunderstorm which slowly dissipates 
but in the meantime the lifting effects 
of the outflowing cold air also account 
for the development of families of 
thunderstorms which was one of the 
(Turn to page 331) 





SOUNDING IN A CONVECTIVELY UNSTABLE 
AIR MASS, SHOWING TYPICAL CHANGE IN 
WET BULB TEMPERATURE WITH ELEVATION 
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Proper 
Feedin 


Boosts 
Worker 


Production 


By LUCIUS S. FLINT 


Extensive tests conducted at Douglas Aircraft Co. plants over many 


years prove that careful supervision of worker nourishment and eat- 


ing habits pays big dividends in better production and morale. 


BACK IN 1937, welders at the 
Santa Monica plant of the Douglas 
Aireraft Co.—their were Stev- 
enson and Thompson—decided to “go 
into business.” They hadn’t much eapi- 
tal for the venture—only a $10 bill 
between them—but they were possessed 
of ideas. Here were hundreds of men 
doing precision work on_ airplanes. 
Their jobs took a lot of energy. And 
sometimes the old energy supply 
seemed to run down between meals. 

What the men needed was more food, 
the two welders reasoned—quick en- 
ergy food that could be eaten right on 
the job without loss of time. So, they 
invested that tenner in several 
of candy bars and set up shop in a 
bench drawer. 

Stevenson and Thompson dropped a 
word to the boys at the next bench— 
“If you’re fagged, come over and get 
a eandy bar.” The news spread. That 
first day the “partners” out and 
reinvested their earnings in some more 
eandy. In a few weeks they were 
doing so much business that the drawer 
wouldn’t hold a davy’s supply of candy. 

And the surprising thing was that 


two 


names 


boxes 


sold 


production began jumping almost in 
proportion to the amount of 
eandy consumed. The foreman noticed 
it, reported to his superiors. Word 
got around to President Donald Doug- 
las who, being a farsighted man with 
came down to in- 


direct 


progressive ideas, 
vestigate. 

A few days later, with due official 
blessings, the erstwhile welders had a 
portable cart and were peddling candy 
all over the plant. Soon they added 
soft drinks—and then ice cream bars 
and then sandwiches. And, the more 
they sold, the more work the plane- 
makers seemed to do. 

Thus began the present mass-feeding 
operations of the Douglas Aireraft Co. 
And thus was introduced a new theory 
in the handling of men—the theory 
that ability of a man to produce «de- 
pends very definitely on what he eats 
and how much of it. 
As a result of the early Santa Monica 
Douglas officials became 
very much “food-minded.” They en- 
eouraged Stevenson and Thompson’ to 
aided them in 
Later 


experience, 


expand their service, 


establishing permanent canteens. 
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TOP AT LEFT: Modern equipment, such as this automatic dishwasher, expedites prompt feeding 
of thousands of aircraft workers and maintains highest sanitary standards. 


TOP AT RIGHT: Douglas was probably the first plane manufacturer to encourage the serving of 


healthful, nourishing breakfasts to workers. Such breakfasts, served morning, noon and night, 


include eggs, chops, steaks and potatoes. 


ABOVE: Recognizing that good food alone is not enough, Douglas provides pleasant, comfortably 


furnished cafeterias at convenient locations. In addition, portable canteens serve out-of-the-way 


sections of plants and make rounds between meals. 


LEFT: Employee feeding is treated as an exact science at Douglas plants. By appetizing and 


colorful displays of food, most workers are tempted to select well-balanced meals, including 


vegetables and fruits. 


on the company’s stamp of approval 
was plnced on the opening of the first 
aircraft eafeteria in the nation—the 
one at the Santa Monica plant. 

Today, Douglas has anywhere from 
one to a dozen or more cafeterias in 
each of its plants—to say nothing of 
toda fountains and hundreds of soft 
drink and eandy bar machines. And, 
the management traces no small share 
of its production record to the food 
dispensed in those outlets. 
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“Careful tests have convinced us be- 
yond any reasonable doubt that the 
man who eats three good hot meals a 
day and who has access to flash energy 
between times if he needs it—in the 
form of eandy and soft drinks—is a 
better producer,” says Donald- Douglas. 
“Good food, hot food, inereases the 
general standard of health; it means 
fewer ‘sick days’; it means fewer acci- 
dents; it means less material spoiled; 
it means more work of better quality. 


Douglas isn’t in the food business 
for profit—in fact Douglas isn’t in the 
food business at all. The whole em- 
ployee feeding operation is handled 
by the employee welfare division—on 
a non-profit. basis. Every cent earned 
by the cafeterias and canteens and.auto- 
matic dispensers goes back into the 
welfare fund to aid employees when- 
ever they need help. That money buys 
groceries for the man who’s sick for a 
long period. It hires attorneys for 
workers who get into traffie trouble. 
It provides notary service. It covers” 
the cost of many and varied enter- 
tainments. It helps the worker in just 
about every way he could desire. 

And, still the employee gets a real 
value in food. For 35e. he can buy a 
meal that will satisfy the huskiest ap- 
petite—a meal that in a commerci«lly 
operated restaurant would probably 
cost from 60¢. upward. 

The answer here, of course, lies in 
velume buying and in modern, mech- 
anized kitehen equipment which elimi- 
nates all unnecessary labor in food 
preparation and service. All staple 
huying for the various cafeterias is 
done through central headquarters— 
whole beeves by the seore, carloads of 
the finest, nationally-known ham and 
bacon and so on. 

Huge bakery kitchens in all the 
plants provide fresh bread and rolls 
and eakes and pies and pastries of the 
finest possible quality at a cost far below 
the commercial price. Big, automatic 
vegetable peelers prepare enough po- 
tatoes for thousands of men i. a matter 
of minutes. “Automatie dishwashing 
equipment washes and dries everything 

(Turn to page 324) 








Timken Tapered Roller Bearings have given 
highly successful service in Dynafocal sus- 
pension assemblies. 


The bearings are used in links spaced sym- 
metrically around the engine mounting ring 
and connected to the rear of the engine. 
Each link has two pivot points; one a tube 
and the other is formed by two Timken 
Bearings pressed into the link forging. 
Through controlled directional spring re- 
straint, this flexible mounting arrangement 
results in a true center of gravity support 
for the assembly, the isolation of vibration 
and yet contains sufficient stability for land- 
ing and erratic flying. 


Timken Bearings permit the links to float 
freely. They must carry radial loads set up 
by the thrust of the propeller plus weight 
of the engine and thrust loads resulting from 


propeller torque. Here is still another in- 


stance of the "know how" possessed by 
The Timken Roller Bearing Company in 
applying bearings in unusual applications, 
particularly aircraft. 


* 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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FIFTEEN YEARS AGO, aluminum 
and steel began to replace wood for air- 
frames; the present skilled aircraftsman 
is a metal, not a woodworker. 

But the shortage of steel and alum- 
inum has changed this picture. One of 
he most important Army Air Forces 
programs today is to provide transport 
vliders without robbing the rest of the 
iireraft industry of critical metals. Lam- 
nated-wood construction was the 
ogical and entirely practicable way to 
lo it. The important problem was to 
find a source of supply—a community 
where there was available factory space, 
suitable tool equipment and experienced 
wood eraftsmen. What could have been 
more logical than to turn to the furni- 
ture industry—to the “Furniture City” 
—Grand Rapids? 

A large aireraft producer got the 
order for building these new plywood 
transport gliders. The next step was to 
tind manufacturing facilities to turn 
them out fast enough to meet Army Air 
Foree requirements. The quick action 
required on this job could never have 
heen obtained without the wholehearted 
cooperation between two unrelated in- 
dustries. As a business problem it re- 
quired a responsible allied contractor, 
(irand Rapids Industries, Inc., supplied 
that link. 

The accompanying photographs and 
captions explain how accurately the 
parts are held to dimension in special 
jigs and fixtures, also some of the spe- 
cial equipment that was developed. Few 
industries were better equipped for a 
job; plants are able to use almost 100 
pereent of their woodworking tools. In a 
, new tools were added because 
ot the size of parts to be finished. The 
spar shaper of Fig. 7 is an example. 
Hot-press drying of glued parts is an- 
other thing not common to the furniture 
industry. As H. I. Jackman, factory 
manager of one plant, said: “With this 
method of gluing parts we do in 14 min. 
what it formerly: required 3 hr. and 12 
min. to accomplish.” (Fig. 5) 

The training of girls to make small 
assemblies, sew fabric on wings and 
varnish parts is progressing rapidly. 
Older eraftsmen now do most of the 
planning and jig work. 

Complete metal jigs are not used, ex- 
eept for drill guides. Instead, this in- 
(dustry uses heavy plywood bases. At one 
piant, all drill fixtures are covered with 

iite-enameled pressedwood tops. Tops 

‘ held in ‘place by the serews or bolts 

ich hold the wood or metal clamps to 
the plywood base. 

Formed plywood is used in many 
Nnees. The trailing edge of the wing is 

‘good example, the nosepiece another. 
Also many right-angle brackets handle 
comer bracing. 

One assembly requires over 8,000 


few eases 
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FIG. 3. Close-up of wing-assembling fixture. Angle iron brackets attached to the assembly buck 
locate each rib exactly. At this point the leading edge section arrives as a subassembly with 
the front spar. End bulkheads hold front and rear spars together while ribs are inserted and 
glued. When all ribs are in place the skins for one side are put on and glued to them. Note 
stock bins in the background at the side of the wing, and skin and rib supplies at the far end, 


FIG. 4. When the woodwork is finished, wings must be covered with fabric. Scaffolds at left are 
used by the coverers. After the wings are covered they are guided on the monorail conveyor to 
the spray booth and doped. Then after drying and final inspection of fabric they are returned 
to the spray booth for their war paint. The down-draft water spray booth was made by the 
Grand Rapids Blow Pipe & Dust Arrestor Co. for this particular work. 


FIG. 5. All skins are reinforced with triangular strips between ribs. These strips are accurately 
spaced with a skeleton sheet-steel gage, shown in the picture, while they are being glued in 
place. Speed in getting into production made it necessary to build this press in the shop. A 
hot plate is used—taken from a veneer dryer—placed beneath the skin. Steam at 25 Ib. detere 
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FIG. 6. Putting a reinforcing strip along the edge of the wing skins was another slow-drying job. 
Another steam veneer-drying plate and hand clamps cut the time to about 2 min. instead of hours. 
Note how the press is shoved up to the big overhead floor beams. This indicates the ingenuity used 
by these shop men in utilizing equipment and material at hand. ... FIG. 7. An 18-hr. wing job was 
cut to about 10 min. by this special shaper, built especially by a local manufacturer, C. O. Porter 
Machinery Co. The machine was entirely electrically welded, and in record time. On it the main 
wing spar is completely shaped. Two different shaped spars are required, and this machine makes 
both. The two shapes are distinguishable by observing the contour cams on top of the machine and 
in front of the work. The shaper cutter is guided by these cams. Overhead are the No-Pak air 
clamps which press the spar tight against the table until air-operated toggle side clamps engage 
and hold it tightly in place while it is being shaped... . FIG. 8. Close-up of the traveling carriage 
on which is mounted the shaper head. The shaper is driven at 7,200 rpm. by belts from the over- 
head electric motor. The handwheel regulates the depth of each cut. The cam-follower roller is at 
the corner of the carriage. It can be indexed sidewise to ride on either longitudinal contour cam. 
The motor suspended on the side of the carriage drives the feed mechanism. The feed engages a 
rack beneath the ways. Not shown but to be added shortly is an electrically driven double saw 
on a horizontal arbor. This will size spars to exact width, while held by vacuum on a table paral- 
.. FIG. 9. Sand- 


The sides are spruce, reinforced 


lel to the machine bed. Its top tan be seen at the far right of this illustration. . 
ing one unit, which looks like a huge honeycomb when finished. 
with mahogany veneer. The whole ''comb” is set on a '/4-in. veneer to which it is glued. Four men 
operate this huge sanding block, used before the top veneer is glued to the “comb.” At the far 
left is a forest of clamps on a similar piece, glued and now drying. ... FIG. 10. Typical of the 














fine craftsmen who are working on these wings is Emil Gerritsen, who has been a cabinetmaker for 
45 years. He has been a tool designer at this plant for over 25 years. Here he is building an assem- 
bly jig which holds parts in place while the cover veneer is cemented to them. All longitudinal 
strips are in place. They are accurately located by the little brass angles attached at intervals. 
Notice the hard-maple eccentric clamps on the side. Gerritsen has developed a rapid system of 
jig making. His base is 11/2-in. plywood. On top of this he places Y-in. Masonite enameled white. 
On this he can lay out his entire fixture accurately. Notice he provides both right and left pieces 
on this fixture to keep production balanced. . . . FIG. 11. Here is a typical wing-rib assembly 
layout, showing two crews working, one on a left, the other on a right, rib. In the center is the glu2 
roll—the operator putting on the glue for each rib-assembly group. In the background is the 
steam-heated gluing press with automatic time clock release. The man in the rear is just removing 
a dried rib from the press. Average drying time in the press is 11/2 min. but without it, 3 to 4 hr. 
The bottom aluminum plate has small aluminum angles riveted to it. These angles hold wood parts 
and veneer accurately in position while glue sets. When the assembly is complete, a plain alu- 
... FIG. 12. Here 
is evidence of efficient production methods. Every piece and stick that goes into an assembly is 
arranged and labeled in this department. Note how odd-shaped veneer pieces are not numbered, 
but stuck on the face of the drawers in which they are kept. Incidentally, these pieces are all 


minum cover plate is put over it, and it is slipped into the steam-heated press. 


die-cut in a press. Large pieces are on the shelves and small sticks of spruce in part-numbered 
Pigeonholes, 
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pieces—all glued together and accur- 
ately arranged in a jig. 

Work is carefully subdivided, and to 
control production and check the flow of 
parts a central warehouse is used by 
G.R.I. Into this go raw material, subas- 
semblies and metal fittings purchased 
outside. From it they are distributed to 
plants as required to complete major 
subassemblies and finally to the plant 
making complete assemblies, ready for 
shipment. This warehouse is supervised 
by Army inspectors to expedite the flow 
of correct and inspected material to any 
factory in the G.R.I. group. It is con- 
sidered one of the most important units 
in correlating the activities of so many 
separate manufacturing units and the 
key to the suecessful operation of this 
pool. 

Frederick H. Mueller is president of 
G.R.I. He said: “Our furniture manu- 
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FIG. 13. Women of all ages find this work very 
attractive. Here is one of Gerritsen's jigs in 
use. Girls are putting on the glue. Parts are 
inserted in the jig, then the mahogany cover 
veneer on the shelf below is put on top. Next, 
these jigs are piled one on top of the other 
and clamped. At the right, in the background, 
are stacks being dried, which takes about 4 hr. 


facturers tried individually to get air- 
craft work without success. The Furni- 
ture Association tried to get aircraft 
work, to no avail. Individual factories 
were too small, the association was a 
committee organization that could not 
make contracts. We wanted to do our bit 
toward winning the war, but could not 
seem to get anywhere. Then Grand 
Rapids Industries, Inc., was formed. 
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Every member of the Grand Rap ds 
Furniture Association was invited to 
participate. Representative companies in 
this association got together, paid in 
$100,000 in cash capital. These firms 
together represent resourees of over 
$10,000,000. This put their factories in 
a position to subcontract with anyone. 
We got our orders for gliders in May 
and were making deliveries within 90 
days. The really big problem we had was 
not facilities but how to organize them 
so that they could do business with ihe 
government. We have been told that this 
set-up is a model one and we appreciate 
the compliment.” 

Stephen F. Dunn, secretary of G.R.I, 
stated: “We followed a special WPB 
procedure in forming the G.R.I. We are 
joined together for war effort only. The 
furniture side of our business is still run 
on as highly a competitive basis as ever. 
The important thing about our set-up is 
the agreement that each member ‘will 
render their productive facilities avail- 
able for the manufacture of produets, or 
parts thereof, described in or covered by 
any and all contracts or subeontracts for 
war work obtained by said G.R.I.’ It is 
working out most successfully. Perhaps 
this is because there is no promotional 
stock in the organization.” 


FIG. 14. After pieces shown in Fig. 13 are 
glued, they are given two coats of spar varnish. 
Great care is required because a cover veneer 
goes on part of this bulkhead, and glue will not 
stick on a varnished surface. Hence, each var- 
nisher must be very careful not to get varnish 
on a surface where glue is to be applied. 
Special drying racks are shown in the back 
ground. These hold bulkheads so that they will 
dry properly and rapidly and yet not touch one 
another. .. . FIG. 15. Cover pieces for bulk- 
heads are thin veneers accurately die-cut fo 
size and given a couple of coats of varnish. 
Masking tape is carefully applied to surfaces to 
be glued so varnish will not prevent glue from 
sticking. Then the operators can varnish rap- 
idly without hesitation. Pieces are dried on the 
line in the background, where they look like 
butterfly wings... . FIG. 16. Here is a sample 
of Gerritsen's idea of making a drill jig with 
the minimum of metal parts. He uses toggle 
clamps to hold the work in place. He is par- 
ticularly conscious of the steel shortage, so he 
uses maple blocks under steel drill-bushing 
plates wherever possible. In the foreground he 
uses stee/ supports, because they are hinged fo 
allow work to be inserted in the fixture. All 
drilling is done with portable electric drills. 
Drillers are taught to keep the drill running 
and lower it through the drill bushing with both 
hands. The weight of the drill is all that is 
necessary to sink it into the wood. The entire 
fixture is built up on a 1% -in. plywood base 
topped with an Yg-in. pressed-wood top /ac- 
quered white. The pressed wood is not g/ued 
to the plywood; only the fixture bolts hold it 
in place. 
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Developing Graphic Illustrators 


“Reverse” approach to personnel problem proves advantageous 
in creating isometric drawings for production and service line workers, 


By R. R. WIESE 


Assistant Executive Engineer, Fleetwings, Inc. 


IN AN INDUSTRY such as aircraft 
manufacturing, which has grown to huge 
proportions almost overnight and which 
is in such dire need of experienced per- 
sonnel, it is a windfall to strike a source 
of manpower which has been heretofore 
largely untouched by war production 
plants. In the development of its graphic 
illustrations department, Fleetwings has 
found just such a source. 

At the outset of the emergency a 
number of aircraft manufacturers recog- 
nized the value of providing graphic 
sketches—more technically, isometric, 
three-dimensional drawings—rather than 
relying wholly upon mechanical draw- 
ings of but two dimensions. 

“But who will we get to make these 
sketches?” they asked. “Draftsmen— 
even though they may be first-class de- 
tailers—are trained in working in two 
dimensions and are therefore not pre- 
pared to tackle the graphic sketch work 
—that is, without further art training.” 

The result was that these companies 
decided to select some of their own out- 
standing draftsmen, send them to art 
school for training in three-dimensional, 
perspective illustrations, and then as- 
sign them to the new work. Here at 
Fleetwings the reverse approach has 
been used, and used with unusual suc- 
cess. 

In establishing the graphic illustra- 
tions department, it was realized that for 
every draftsman lifted from the rolls a 
replacement would be needed. Where, 
then, could replacements be had? Drafts- 
men are scarce. We realized too that 
much valuable time would be lost while 
the man was spending three to six 
months in an industrial art school learn- 
ing how to wield a facile hand in three- 
dimensional work. Upshot of that think- 
ing was to serap the conventional ap- 
proach and start out on a pioneering 
tack 

It was decided to employ full-fledged 
commercial artists, men who had previ- 
ously been engaged in advertising agen- 
cies, department stores, or independent 
art organizations. The fact that these 
men were relatively unfamiliar with 
reading blueprints proved no deterrent 
at all. As John Gonzales, leader of the 
department, observes, “Our practice has 
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been to take artists whose work shows 
attention to detail and reflects ability 
to work ‘close’ as well as a thorough 
understanding of perspective. Blueprint 
reading can be taught in less than two 
weeks. An artist is naturally able to 
visualize, and once he has learned to 
understand engineering drawings, it be- 
comes fairly simple for him to render 
pictorial views from blueprints. Teach- 
ing a draftsman to draw in three dimen- 
sions is a much longer process than the 





FIG. 1: 


craft subassemblies showing complete detailed construction. 
This complex-looking drawing is the work of an advanced 


typical of such work. FIG. 3: 


simple procedure of explaining blue. 
print reading to an artist.” 

The significant aspect of this ape 
proach has been that it has led to the 
tapping of a personnel market which is 
readily available, particularly so in view 
of the curtailed activity that artists have 
experienced since advertising budgets 
of many former large scale civilian 
goods manufacturers have been slashed. 

Fleetwings has, like many other come 

(Turn to page 283), 











For the commercial artist turned aircraft illustrator, an exploded sketch such as 
this one of the Fleetwings BT-12, might be the first three-dimensional assignment. FIG. 2: The 
average artist working on isometric drawings is usually able within six weeks fo illustrate aire 
This drawing of a fail unit is 


graphic artist. Any slight changes that might be required are usually handled by new members 


of the department as one means of speeding their training. 
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DESIGN CONSIDERATIONS 
For PLYWOOD STRUCTURES 


The first in a series of vitally important articles setting forth fundamental information 


needed by every designer of plywood aircraft. This article is an “orientation” piece 


outlining the fundamental characteristics of plywood from a design standpoint. 


By L. J. MARHOEFER, Chief Engineer, Vidal Research Corporation 


DESIGN of any structure must be 
based on a clear understanding of the 
characteristics of the .material being 
used. While most of the early airplanes 
were constructed of wood, the advent 
of thin wall steel tubing and high de- 
velopment of aluminum and magnesium 
alloys has, until recently, resulted in 
wood being pushed well out of running 
as a prime aircraft structural material 
except for light, “consumer” aircraft. 

It must be stated at the outset that 
the present war has had little to do 
with the reincarnation of wood as ap- 
plicable on an important scale to air- 
craft construction. This development 
has been growing for’ a _ considerable 
period and reached a highly practicable 
stage prior to the war. The war has 
resulted in an accelerated interest be- 
cause of the apparent imminence of 
metals shortages, but of more im- 
portance it has resulted in an intensi- 
fied study of wood as a structural ma- 
terial because the most practicable ma- 
terial or combination of materials is 
being sought for aircraft to win the 
war—and for post-war aviation. 

It should be further stated at the 
outset that full advantage cannot be 
taken of a material of particular charac- 
teristics by employing design criteria 
established for materials of different 
characteristics. To put it bluntly, metal 
airplane design cannot be applied to 
wooden airplane construction rib for 
rib, or stringer for stringer, with any 
full degree of efficiency. 

The fundamental characteristies of 
wood as given by the Forest Products 
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Laboratory, and accepted as standard 
for design, are well demonstrated by 
using aircraft spruce as typical. This 
material is non isotropic with a poor 
moisture resistance. It has a low density 
(approximately 0.45), a good value of 
tensile strength parallel to the grain, 
and reasonably good compressive 
strength. One of its most serious short- 
comings is its low shear strength, which 
compared to its own tensile strength is 
a ratio of 750:10,000, whereas 24 ST 
Dural has a ratio of 39,000 :65,000. 

The low value of shear strength and 
tensile compressive strength perpendic- 
ular to the grain is overcome by cross 
banding veneers to provide a 
nearly uniform strength in both diree- 
tions. This is plywood. Basically, the 
strength of the wood remains unchanged 
by the cross lamination, but the fibers 
in action under load are different. Ob- 
viously it is possible to provide almost 
equal strength parallel and perpendicu- 
lar to the face grains by adjustment of 
the thickness of the cross bands and face 
layers. 

The suitability of wood as an air- 
craft material is well attested by the 
many aircraft constructed of wood. Its 
durability when properly protected from 
weather is demonstrated by the number 
of Lockheed Vegas still in service, for 


more 


example. True, the wood has been sliced 
into pieces of veneer and put together 
again as plywood, but these steps of 
slicing, lamination and bonding are not 
nearly so involved as the torture to 
which a molecule of aluminum is sub- 
jected between its natural state and its 
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incorporation in a finished airplane. 
Meeting the Test of Shear 


The reason that low shear strength 
values of natural wood is a most serious 
shortcoming is that in the joining of 
various parts of a glued structure, the 
shear characteristics are involved, pri- 
marily. Acceptable 
joints were formerly taken as only 250 
psi. for important structural. joints and 
the handicap imposed on heavily stressed 
joints using flat plywood and corner 


} 


blocks is obvious. This disadvantage has 


stresses on glue 


been overcome, so far as weight is con- 
cerned, by the fact that molded vencer 
may be bent to as sharp as 7s in. radius, 
and a wide glue surface provided with- 
out the use of a corner block (Fig. 2). 

Another type of shear commonly en- 
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countered in aireraft structures is in a 
thin web carrying shear between beam 
flanges. Current practice in monocoque 
design uses such thin skins, essentially 
incapable of resisting compression loads 
themselves, but performing the function 
of shear ties between rigid structural ‘ / : 
members. The discovery that thin metal ey : * | off Bid: ae. ‘ a at 
panels can buckle under load without ' a & TOSS : a 

exeeeding the elastic limit of the metal . ; s! me oe 
las, in facet, made possible the current 
monocoque metal structures. If only 
narrow bands of thin metal were avail- 
able it would be still possible to con- 
struet monocoque webs provided the 
bands were run at approximately 45 
deg. to the structural axis and a double 
layer of bands were used at 90 deg. to 








FIG. 1. The four principal stages of materials-design development. could buckle without acquiring permanent deformation. (c) Metal 
(a) The wood, glue and nail era—a Curtiss JN4D2, built by the construction in its current phase. Fuselage of the Vought-Sikorsky 
thousands during the first World War. (b) Metal—first phase. Mono- ¥-143 utilizing thin, smooth sheet metal in semi-monocoque construc- 
coque-type construction with corrugated sheet metal in a Pittsburgh tion. (d) Reenter wood in the form of molded plywood. The “Sum- 
Metal Airplanes Company's "Thaden"’ T-4-A monoplane, 1931. Cor- mit’ HM-5 fuselage of monocoque-type construction using thin plywood 
sheet molded integrally with structural frame members. 


















rugoted sheet was used before the discovery that thin metal panels 
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Wits THE TREND toward plywood air- 
craft construction gaining powerful momen- 
tum there is a vital need for fundamental 
design information to be disseminated. De- 
sign criteria applying to metal structures do 
not always .apply to wood construction: in 
order to obtain the maximum usefuiness of 
plywood as an aircraft material, it is neces- 
sary to design specifically to plywood char- 
acteristics at its present stage of development 
and workability. Therefore, full consideration 
must be given these factors and new criteria 
established. 

w- 8 e . 

Aviation is proud to meet this need through 
the authorship of one of the country’s leading” 
authorities in the field who has probably done 
more to bring the art to its present stage of 
development than any other single individual. 
































“Tension grains 


FIG. 2. A serious handicap is imposed on heavily stressed joints using flat plywood and corner 
blocks. A substantial weight saving and more satisfactory glue area is provided in the modern 
molded plywood construction in which veneers may be bent to a 3/16 in. radius. 


FIG. 3. In the case of a thin web carrying shear between beam flanges, plywood acts similarly to 


metal sheet and is capable of the same performance. 


(a) For purposes of analogy, the metal 


sheet is assumed to be made up of narrow metal bands running at 45 deg. to the structural axis. 
This assumption can be made on the basis that the axis of the temporary deformation shape due to 


the buckling runs at approximately this angle. 


FIG. 4. If the grain direction of the plywood web or skin runs at 45 deg. to the shear plane it will 
buckle into waves similar to the "Wagner" tension field. 


FIG. 5. In natural wood construction, assembly joints are unreasonably complicated and heavy 


where double shear members are used, and a considerable number of bolts are needed in a 


single shear fitting. 


each other. Disregarding efficiency for 
the moment, it is apparent that a shear 
web so constructed, and with proper 
vertical stiffeners is capable of carrying 
load (Fig. 3). 

Wood veneer, due to the low tensive- 
compressive strength perpendicular to 
the grain, is reasonably approximated as 
such a series of quite narrow bands. If 
the grain direction is arranged at ap- 
proximately 45 deg. to the shear plane it 
might be expected to behave in a manner 
similar to the metal-band shear web. In 
the case of quite thin webs, (t/h 0.006), 
this is readily proven. In this t/h 
range, the web or skin will buckle into 
waves similar to a “Wagner” tension 
field (Fig. 4), and a good approxima- 
tion of the web strength is obtained by 
similar treatment. Neglecting the com- 
pression grains, which buckle quickly 
out of action, the shear is carried by 
the diegonal tension veneers alone. 





Actual webs have usually been de- 
signed on about 60 percent of this value 
and the complete lack of web failures 
indicates it to be too conservative. 

For values of t/h beyond the buckling 
range this treatment is conservative 
since there is then a condition of comm- 
pressive as well as tensive fibers trans- 
mitting shear. Insufficient data are avail- 
able at this time to permit close design 
of thick webs. Webs designed on tlie 
basis of tension material only in action 
have provided no,test failures as guides, 
although one quite heavy, curved web 
has stood up under shear stresses in thie 
vicinity of 2,500 psi. 

It might be noted at this point that 
diagonal tensive stresses in webs ap- 
proximate handbook values within tlie 
expected wood variation. Tensive stresses 
in stringers and flanges have, on tiie 
other hand, shown a distressing inabil- 
ity to read handbooks, 
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Assembly Joints 


Another serious difficulty in wood econ- 
struction has been the provision of 
joints permitting assembly and dis- 
assembly for shipment, and the inevit- 
able replacement of broken or worn 
parts. Sound practice in early wood air- 
eralt involved the use of sufficient bolts 
bearing on the wood to transfer loads 
involved from the wood to the metal 
fitting. Due to the unusually large thick- 
ness of wood members, attachment by 
means of pins in single shear resulted 
in an unreasonably large number of 
rivets or bolts. Provision of double 
shear members entailed considerable 
complication in the fitting design and an 
unreasonable weight penalty (Fig. 5). 

At least two recent advances in the 
art of joining metal to wood give 
promise of overcoming these disadvan- 
tages. While they are rapidly being re- 
duced to practice, information on them 
is not releasable at this time. The pos- 
sibilities and vistas inherent in these 
efforts to solve joint problems give 
promise of new combinations of ma- 
terials hitherto as incompatible as_ oil 
and water. The progress, even at this 
early stage, has earried far beyond the 
solution of the original problem. 


Moisture Resistance 


The problem of moisture resistance 
and dimensional stability has been at- 
tacked from two standpoints. The first 
has involved the use of protective coat- 
ings on finished surfaces and has re- 
volved around the development of 
adequate painting schedules. Present 
schedules give moisture absorptions of 
5 percent after prolonged immersion. 
The second method involves impregna- 
tion of the veneers and results in very 
much improved moisture characteristics. 
Almost any degree of resistance may be 
achieved by this method. This impregna- 
tion procedure results in an appreciable 
increase in eost and has not, for this 
reason, been as widely utilized as had 
originally been expected. 


Gluing Agents 


The discarding of wood as a structural 
material by the aireraft industry was 
hastened by the fact that the only glues 
available twelve years ago were of ani- 
mal or vegetable origin. A number of 
unfortunate accidents were traced to 
glue deterioration and the ban on the 
use of these glues effectively stopped 
production of many wood airplanes. 

The objectionable characteristics of 
these glues have since been overcome by 
the development of synthetie resins 
Which have such high durability and 
goo adhesive properties that a power- 
ful interest has been revived in aireraft 
relying principally upon wood for its 
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structural integrity. The progress made 
at the outset was instigated by the de- 
velopment of plastic materials polym- 
erizing at sufficiently low temperatures 
to be used for bonding veneers. These 
materials had in each ease an extremely 
low moisture absorption, apparently 
permanent life, high resistance to 
fungus, and the ability to use heat as 
a catalyst in completing polymerization. 
This latter characteristic is perhaps the 
outstanding advantage of these syn- 
thetic glues since it became possible to 
obtain perfectly bonded pieces in a mat- 
ter of a few minutes whereas it for- 
merly was necessary to maintain elamp- 
ing pressures for a minimum of 6 to 8 
hr. 

Even to the unskilled in production it 
was obvious that a long setting time in- 
volved either heavy duplication of 


signing aluminum monocoque structures 
had aequired sufficient background to 
permit its rapid adoption. By no means 
could it be said that all of the metal 
structural problems had been solved. 
Lack of adequate strength data was a 
constant stumbling block, in fact until 
quite recently. Protection of the metal 
against corrosion was a serious problem. 
Inevitably, many of the early designs 
were detailed copies of the wooden fore- 
bears with changes in part thickness and 
the use of rivets in place of glue and 
nails. 

The progress from corrugated to 
smooth metal was hastened by the dis- 
covery that thin metal structures could 
buekle without acquiring a permanent 
deformation. With this point widely 
accepted, the departure from wood 
structures was quite rapid. Unsolved 


FIG. 6. Molded plywood airplane construction is simpler than corresponding metal construction. 
It is easier to attain a clean smooth assembly such as the molded engine nacelle fairing shown here. 


clamping jigs or an unwieldy “gluing 
bulge” in a production line. This 
“elamping bulge” was so real as to rele- 
gate wood to a place in industry largely 
confined to non-production items and 
places where nailed joints were con- 
sidered satisfactory. Cutting _ this 
“bulge” from the production liné became 
possible with a glue which could be set 
in a matter of minutes. Recognition of 
the production made possible by this 
advance has turned the eves of the indus- 
trial world toward possible new uses for 
plastie bonded materials in every field. 


Transition Cycle 


By the time wood construction seemed 
doomed to be forever shackled by these 
inherent disadvantages, the art of de- 


was the cumbersome problem of joining 
metals with rivets where they could not 
be safely spotwelded. Unsolved also, 
remained the problem of eliminating 
drag due to shear-compression wrinkles 
so detrimental to high performance. 
Their acceptance is not proof of their 
desirability or necessity. 

Considering the materials with which 
we can work today, as well as the condi- 
tions of the times, it is unfortunate that 
the use of wood did not share in the 
tremendous expansion of the aireraft 
industry. Design personnel entering the 
industry during this period have been 
trained chiefly in the characteristics of 
sheet metal and shops have been tooled 
for the production of metal aircraft. 


(Turn to page 340) 
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RANGE OF 
DROP HAMMER OPERATIONS 


While frequently it is assumed that the thinner the gage of sheet metal the easier 
it is formed by drop hammer methods, just the reverse is more often the case. The 


authors explain why, and offer new suggestions for more efficient utilization of drop- 


hammers. 


By CHRIS J. FR EY, Brewster Aeronautical Corporation and STANLEY S. KOGU T, Eostern Aircratt Production Forum 


The group of photos below illustrates successive steps in shaping an 
aluminum extrusion into a perfect circle, utilizing a drop hammer. It 
is accomplished by a series of operations, each of which forms a part 
of the arc of the projected circumference that finally becomes the 





circle. As the blows of the heommer shape the part to the dies, the 


extrusion is fed in further. Note that this method cannot be prac 
ticed unless the part to be formed represents an arc of a perfect circle 


whose diameter is greater than the hammer bed. (Rohr Aircraft photo). 
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Drop hammer at right is typical of those used in forming large panels of aluminum and its alloys 


for aircraft structures. (Ryan Aeronautical photo). 


BhECAUSE OF THE SEVERAL ele- 
ments involved in drop hammer opera- 
tions, and the varied relationships be- 
tween them that oceur, it is not possible 
to lay down any rule of thumb by means 
of which it ean be determined whether 
or not it is practical to manufacture a 
particular part by that method. 

The following factors, however, are 
important in determining the feasibility 
of drop hammer technique for a parti- 
cular job. 


1. Type of material and its quality. 

2. Is it heat treated? 

3. The compound curvatures or intriea- 
cies of shape. 

4. The size and weight of the hammer 
on whieh it is to be made. 

5. The dimensions of the part. 

(i. The tolerances permissible. 


Not all materials lend themselves very 
easily to drop hammer work; particu- 
larly the type involving deep draws. It 
cannot be too thin or it will buckle too 
easily and unless its yield point is low 
enough, it will buekle before shrinking. 
It is good practice to try and prevent 
buckling from starting at all. The 
method of hand hammering out buckles 
to eliminate preliminary wrinkles really 
starts a vicious evele. Working of the 
sheet by the hand hammering (or any 
other method) 
vield point. Merely working the sheet 
is enough to do this. When the eom- 
pressive vield point is raised, the ten- 


raises the compressive 


deney toward wrinkling increases with 
it. So it continues. Each application of 
force to remove a buekle makes the sheet 
more likely to buckle in the future and 
that mueh harder to shrink. 

Aluminum and its allovs are the ma- 
terials on which the greatest portion of 
aireraft drop hammer work is done. 
While 24SO is used for the majority of 
all work, the best results are obtained 
with 3S, 3S4H, 2SO and 52S and these 
four are accepted as being the prefer- 
able erades for drop hammer work by 

‘eratt manutacturers. 

While, offhand, it might appear that 
the thinner the gage of the metal, the 
less the effort necessary to shape it into 

e desired form, this is not the ease. 
Many parts cannot be made in 0.020 
that can be made in 0.040. Not too in- 


tricate parts of 0.025 can be stamped 
out if great care is used in the proce- 
dure. From this point the tendency to 
wrinkle will inerease as the gage of the 
material is reduced, to such an extent 
that the manufacture of aircraft parts 
by drop hammer methods from thinner 
sheets is impractical because of the care, 
time and effort remove 
wrinkles. The draw and 
the more compound the curve, the great- 
er the tendency to wrinkle. As a general 
rule, it may be said gages of 0.025 ean 


necessary to 


deeper the 


be drop hammered in production in sim- 
ple shapes. As_ the 
heavier, more intricate shapes can be 
Material as thick as 


gage becomes 
made successfully. 
0.051 forms readily but the gage most 
used is 0.032. 

The manufaeture of steel 
parts in a drop hammer was not feasible 
until about ten years ago. The custom- 
ary pure zine dies used in those days 
could not stand up under the sledge 
hammer blows necessary to form stainless 
steel. Even under the most satisfactory 
conditions, the life of the lead punch 
The use of zine alloys, steel, 


stainless 


was short. 
and east iron alloys, all harder materials 
than zine, for the female die, is an eco- 
nomical measure and has expanded the 
range of the drop hammer. These 
harder materials are used for the punch 
also. 

In the old days, a wrinkle in a stain- 
less steel sheet from which a part was 
being made spelled tragedy. Since the 
steel was so much harder than the lead, 
each blow of the hammer head served to 
impress the wrinkle more clearly into 
the punch rather than out of the sheet. 
Nevertheless, simple parts were formed 
out of light gage steels with the conven- 
tional lead punch and zine die. These 
metals must give way to Kirksite and 
the new superior zine alloys when either 
an intricate shape or a heavy gage of 
must be formed. Any 
material having the durability and gen- 
eral characteristics of these alloys will 
be satisfactory. 


stainless steel 


There are certain limitations which 
determine the actual size of a part that 
may be manufactured on a drop ham- 
mer, The size of the punch necessary 
te form a part may be sufficiently large 
so that its weight is too much for the 


The two fop sketches in panel at right are examples of galvanized trim and drill templates made 
in drop hammer dies. Note that shells have been split to obtain correct fit over parts and then 


tack-welded together. 
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Part illustrated in the bottom sketch was made by Miller and Doing Co. 
in 0.040 gage satisfactorily, but was found impossible to form in 0.020 because of wrinkling. 















































































hammer head to earry. The bed of the 
hammer may be smaller than the part 
to be formed. The intricacy of a com- 
pound curvature or severity of the draw 
may be such that the hammer does not 
have sufficient power to form the part 
in a manner suitable for a production 
run. This is apt to become increasingly 
important as the size of the part in- 
ereases to where it approaches the size 
of the hammer bed. It is possible, in 
certain instances, to form parts whose 
size is greater, even several times great- 
er, than the bed of the hammer on which 
they are being formed. 

Bar metal, or extrusions in long 
lengths can be shaped into complete 
circles or ares of cireles whose diam- 
eters or ares are much larger than the 
bed of the hammer on which they are 
formed. A fully cireular piece may be 
manufactured by a series of operations, 
each of which forms a part of the are 
of the projected circumference that later 
becomes the circle. The bar stock is 
fed into the hammer by degrees of 
length. As the blows of the hammer 
shape the part to the dies, the bar is 
fed in further. The finished are leaves 
the hammer and straight material re- 
places it and so on. Unless the part 
to be formed represents a perfect circle 
or an are of a perfect circle this method 
ean not be practiced. The diameter of 
the part to be formed must be larger 
than the hammer bed or this method 
cannot be used. 

This practice is somewhat restricted 
by the shape of the hammer used and 
the loeation of its posts. This method 
cannot be used to make small circles 
because the diameter of the cireled part 
must be sufficiently great to go from 
the bed of the hammer over the top of 
the hammer head earrying the punch 
plus the additional distance the head is 
raised in order to strike the blow. 
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In planning the manufacture of cir- 
cles by this method there is a tendency 
to forget this additional distance re- 
quired to raise the hammer head. If a 
part is less than half the circumference 
of a circle it presents no particular 
problem of this nature. The part is apt 
to be completed before its forward por- 
tion (the first part formed) reaches a 
point where it may interfere with the 
normal action of the punch. Where the 
shape of the part and the arrangement 
of equipment permits, a radial piece ean 
sometimes be formed in a position paral- 
lel to the floor rather than perpendic- 





































ular to it. The same procedure is fol- 
lowed and trouble with the hammer head 
and punch is not apt to be encountered, 
Much greater flexibility in handling is 
permitted. 

Long, straight pieces ean be formed 
without any restriction, regardless of 
their length, provided there is no ob- 
struction on the plant floor to hinder 
them. This offers no particular prob- 
lem. The bar is fed in at a rate suffi- 
ciently slowly to permit it to be shaped. 

The drop hammer is by no means a 
precision instrument, but parts manu- 
factured by the drop hammer method 
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At top, left, are Ryan exhaust manifolds made on Kirksite dies of Inconel (Ryan Aeronautical 


Photo). Left, center, illustrates some of the many parts fabricated on drop hammers at Vultee 


(Vultee Aircraft Photo). Left, below, are skin sections formed on Cecostamp after preblanking 
the openings by the rubber die method. Sketches at right illustrate sequence of operations in 
forming and trimming sheet stock in the drop hammer. 


conform well within the limits generally 
allowed for sheet metal work; although 
with the dies commonly used, they do 
not measure up to the tolerances that 
ean be held by a press. Where great 
accuracy is required of a drop hammered 
part, the use of steel dies, or even only 
the use of steel inserts (called armor- 
ing), will satisfy most stringent re- 
quirements. 

In comparison with other types of 
forming machinery and methods, the 
drop hammer is an exceedingly econo- 
mical machine to use since the die 
stocks represent only a capital invest- 
ment. They can be remelted and re- 
used. Particularly where only a few 
pieces of a particular part are needed 
does the drop hammer come into its own. 
Where these parts need considerable 
shrinkage, the balance is even more in 
favor of a drop hammer. Since ham- 
mer blows have a tendency to eliminate 
the strains set up in metal, the drop 
hammer method is ideal where a condi- 
tion of spring back exists. It has no 
difficulty with deep draws and can make 
parts without difficulty where the radii 
are not too small or the corners too 
sharp. Wing tips, fairings, cowlings 
and nose ribs are excellent examples of 
the tvpe of part within the range of 
the drop hammer. 


Blanking 

Certain parts can be formed on a 
drop hammer and then trimmed by a 
second operation. Very often the pos- 
sibility of shearing by a drop hammer 
is overlooked. The type of die used 
is slightly different from an ordinary 
operation in that it must have a cutting 
edge along the line where the trim is 
to be made. In most cases, the metal 
out of which the die is cast will have 
the necessary qualities for cutting. This 
edge must be placed in such a way that 
the sueeess of the first forming opera- 
tion is not affected. That can be done 
Without great diffieulty. The first opera- 
tion may consist of more than one blow 
of the hammer, and is used for forming 
alone. The sheet is not forced against 
the eutting edge at all during this first 
operation, and the shape of the punch 
will insure its assuming the correct con- 
tour, 

(he punch is then raised so that it 
is generally not necessary to remove the 
pert; and the placing of blocks of rub- 
ber on the sheet over the cutting edge 
enables the operator to blank the part 
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by the pressure applied to the rubber 
in the next few blows of the hammer. 
The use of a rubber blanket for this pur- 
pose is very often unsatisfactory—some 
authorities to the contrary notwith- 
standing. The force of the hammer 
blow distributed over the area of a 
single piece of rubber, having several 
times the surface area of two rubber 
blocks, cannot possibly be as effective 
as the use of two blocks correctly placed. 
The blow must be localized. 

Rubber, when under pressure, flows 
almost like a fluid. The blow of the 
hammer creates pressure on the rubber 
causing it to flow in the direction of 
least resistance. This is bound to be 
up against the part of the sheet that is 
not backed by the die and in this way 
the part is forced against the cutting 
edge. 

Cutting in this manner is much fast- 
er then using a trim template, and a 
band saw. The final blow of the ham- 
mer given during this blanking process 
also insures correct contour. A slight 
burr is felt by this operation that can 
be removed easily by hand. 

This type of shearing can only be used 
on fairly flat work. For trimming a 
deep drawn part a marking template 
is made from a piece of galvanized 
sheet. After the part is marked it is 
trimmed on a band saw. 

For pieces with compound curves, 
such as a section of fuselage skin or a 
cowl panel, forming grooves may be 
used around the edge of the die to great 
advantage. (See sketches on page 121). 
These definitely locate the metal and 
keep the piece from springing back or 
jumping around. In this way the blows 
are struck in the same place each time 
and their force is not dissipated. This 
is a most important modification of dies 
usually used which provide no sure 
method of holding the part in place. 


Trim and Drill Templates 


Shells for trimming and drilling tem- 
plates are stamped from galvanized 
sheet metal in the same dies as the 
parts. In order that the galvanized 
template, may fit over the parts to be 
trimmed, it is split in half on a band 
saw when it comes out of the die. The 
two halves are placed over a finished 
part and checked for accuracy and rela- 
tionship, after which they are fastened 
together by bands or solder so that the 
template may be fitted over other parts. 

(Turn to page 340) 
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Second Operation-Trimming 
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The last article of 

the series in which the 
author concludes 

his discussion of beam 
and urges a new approach 
to the problems of 
designing and building 


waterplanes equal in 
performance to landplanes. 
He maintains that such 
results are inevitable; 
their achievement 


first in the United States 


is essential to maintenance 


of a leading place in 


aeronautical development. 
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By CAPT. FRANK T. COURTNEY 


PROBABLY THE MOST prominent 


fact that comes out of an open minded 


‘study of the hydrodynamics of modern 


hulls is that beam has been allowed to 
become the primary factor in hydro- 
dynamic study instead of being, as it 
should be, a secondary factor with 
planing area as the primary factor. As 
a result we have run into a state of 
affairs where airplane hydrodynamics 
have taken on an air of immense com- 
plication and difficulty when, in fact, 
hydroplaning is a matter of extreme 
simplicity, at least as compared with 
aero-planing. 

In hydroplaning we have one surface 
only—the lower surface—to consider. 


This surface must be longitudinally flat, 
or at least so near to being flat that we 
have only a small range of curvatures to 
worry about. There are no problems of 
section, camber or circulation. The only 
basie variables are those of plan form, 
trim-angle and depth, and the practica! 
range of these is relatively small. 
There will, of course, always be minor 
and subsidiary complications but, in gen- 
eral, it would seem that a quite small 
range of tests would give us all the 
basie hydroplaning data we should ever 
need. 

The cause of the present situation ap- 
pears to be that we have inadvertently 
allowed our hydrodynamics to be gov- 
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erned by our hydrostatics and hence by 
the transition stage—known as_ the 
“hump”—from static buoyancy to hy- 
droplaning support. This, in fact, might 
have seemed inevitable since how are we 
guing to reach the hydroplaning stage 
if we are not floating properly to start 
with? 

However, the fact is that our hull 
dimensions are based on our flotation 
requirements and not our flight require- 
ments, and the net result is that we have 
a beam which is far greater than our 
flying requirements can stand and which 
leads to our step, afterbody, deadrise 
and problems of stability, and to con- 
ditions of initial trim which largely pro- 
vide our unpleasant hump curve. 

[ can see no reason why a new line 
of thought cannot be successfully 
adopted: one whereby the dimensions 
of our hull are based, as in a landplane, 
on flight requirements. Our hydroplan- 
ing area will then be the result of the 
length and breadth available, and the 
chances are that there will be plenty to 
play with. Then let us add buoyancy 
which, since it must add to dimensions, 
must obviously be retractable. This must 
involve problems of mechanism and 
weight which are likely to be much 
smaller than those which have been over- 
come in retractable land gears. It will 
also involve certain water drag prob- 
lems in which I see nothing insuperable. 

There is nothing very startling about 
such a proposal; it merely suggests deal- 
ing separately with our flight and our 
flotation requirements. However, it 
would naturally be subjected to all the 
suspicions attaching to new schemes. 


LEFT: Water-based planes can have hulls of excellent aerodynamic 
shape even though that form does not conform to generally accepted 
conception of the “perfect streamline" which many landplanes now 
appear to have, the author maintains, pointing out that further study 
along this line is essential to progress in waterplane design. 
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For that reason, as I have said, I do not 
propose to put forward specific methods 
of achieving those results until at least 
elementary test data are available on 
which arguments can be based. 


Aerodynamics of Hulls 


It is possible to imagine, or even to 
produce, a hull of conventional stream- 
line form in which the bottom unfolds to 
provide the hydroplaning characteristics 
needed, but it is hardly likely to be a 
practical proposition. It seems at pres- 
ent that our hull is likely, in any case, 
to have to fly with the flat, or nearly 
flat, hydroplaning surface with its dis- 
continuities—such as chines in some 
form—which water performance de- 
mands. Hence, as I said earlier, the 
waterplane may inevitably pay some 
such aerodynamic penalty for use of the 
water, a penalty to be compensated 
by land gear weight saving. 

When you look at the _ beautiful 
streamline shape of the modern land- 
plane airliner you might suppose that a 
hull which cannot employ such a “per- 
fect streamline” must necessarily lose 
considerably. Actually this “perfect 
streamline” is largely an illusion. It 
would be what it appears to be if, like 
a dirigible, it had no wings. But the 
wings produce a curved airstream which 
rises well ahead of them and falls well 
behind. So your streamline isn’t what 
it seems. 

In military aireraft such matters as 
gun turrets, radio gear, and assorted 
hatch requirements provide turbulence 
which sadly disturb any attempt at per- 
fect fuselage streamlining. This is pre- 


sumably why the drag coefficients of 
some modern boat hulls compare not too 
unfavorably with those of corresponding 
landplane fuselages. 

Another factor is the fact that drag 
is affected not only by an excrescence in 
itself but also by its location. For 
example, rivet heads on the forward sec- 
tion of a wing cause more loss than 
similar rivet heads located further aft, 
partly because the local air speed around 
the forward rivet heads is greater and 
partly because the turbulence they cause 
is spread backwards over the wing. Thus 
the drag of steps and chines—or any- 
thing which may take their places in 
future hydrodynamic development— 
must be considered with respect to their 
location as well as to their dimensions 
and form, and an execrescence above the 
wing is likely to provide higher drag 
than a similar one below the wing. So 
wind-tunnel tests of body shapes with- 
out wings are not likely to be very 
decisive. 

For those reasons I believe that the 
drag of future hull forms will be some- 
what above that of landplane fuselages 
but not very much so, since the main 
hydrodynamic disturbances to air flow 
will be considerably less than they are 
now and will be low and aft. For those 
reasons also I believe, as previously 
mentioned, that the smallest sizes, such 
as single seat fighters, will present the 
greatest difficulty in these respects 
since, in general, their bodies are so 
small that hydrodynamic provisions are 
likely to be proportionally large and 
scale effect may be adverse. 

(Turn to page 284) 


BELOW: The study of handling planes on the water embraces three 
subjects: pilot technique; stability and control of the ship; and actual 
forces of the water, separated into vertical and horizontal components, 
Capt. Courtney declares. Length of waves is as important as height, 
but as yet has been given little study. 
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FIG. 1. More than 1,600 members of the SAE, 
aircraft industry sections, registered for the Oct. 1, 
2, and 3 meeting in the Biltmore Hotel, Los Angeles. 
in this photo Col. J. H. Jouett (back to camera), 
president of the Aeronautical Chamber of Commerce 
of America, has just joined the lineup at the regis- 
tration desk. 


FIG. 2. The Aeronautics Division of the SAE Stand- 
ards Committee has breakfast before it get: down 
to work. Reading from |. to r., those present were: 
Harold Adams, Dougias Aircraft Co., Inc.; J. D. 
Redding, SAE staff representative; B. C. Boulton, 
Lockheed Aircraft Corp.; Arthur Nutt, Wright Aero- 
nautical Corp.; C. E. Stryker, War Production 
Board; L. D. Bonham, Lockheed Aircraft Corp.; and 
John A. C. Warner, general manager of SAE. 


FIG. 3. President A. W. Herrington (right) and 
Mac Short, Vega Aircraft Corp., snapped jus! after 
President Herrington had announced that Mr. Short 
is the choice of the Nominating Comm‘ttee for next 
president of SAE, and had called the nominee to 
the platform to be introduced to the hug2 Frida, 
night general meeting audience. 


FIG. 4. Headliners on the program for the general 
session, Oct. 2, snapped in an informal conference 
just before the meeting was called to order by 
Chairman A. T. Colwell, reading from |. to r. are: 
Tye M. Lett, Jr., Allison Division, General Mofors, 
with the AVG in China; Col. J. H. Jouett, Aero- 
nautical Chamber of Commerce; Chairman Colwell; 
President A. W. Herrington, Mac Short, Vega Air- 
craft Corp.; and Thomas Wolfe, Western Air Lines, 
representing the Air Transport Association of Amer- 
ica. Their speeches refuted current criticism of 
United States military aircraft. 
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FIG. 5. The Adel Precision Products Corp. booth was built by two Adel 
employees in their spare time. Visitors could raise and lower the model 
plane's landing gear by manipulating the Adel controls it demonstrated. 
Other products of the company were on view at right and left. 
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FIG. 6. A “prospect” for membership in the SAE listens to E. F. Lowe 
of the society's Los Angeles office, as he discusses advantages and 
qualifications. Background of the SAE booth is liberally decorated 
with literature and photos. 


National Aircraft Production Meeting of the Society of Automotive Engineers, meet- 


ing in Los Angeles October 1-3, draws 1,600 engineers for technical sessions. Joueftt, 


Herrington assert U.S. planes superior. . 


HOW TO MAKE 1943 United States 
aireraft better and manufacture them 
quicker was the principal theme of the 
National Aireraft Production Meeting 
in Los Angeles, Oct. 1, 2, and 3. Con- 
ducted by the Society ot Automotive 
Engineers, the three-day meeting was 
the largest since Pearl Harbor, devoted 
to technical matters, and was attended 
by more than 1,600 members of the SAE. 

Although currently under fire as in- 
ferior to English, German and Japanese 
planes, United States aircraft were de- 
clared to be equal to, and in many in- 
stances superior to those of the enemy 
Figures on combat success 
ratios were repeatedly quoted to prove 
the superiority of both United States 
airmen and their equipment. Thirteen 
papers and four speeches were delivered 
during the eight conference sessions of 
the meeting, all directly or indirectly 
proving present excellence and proyid- 
ing information upon which to increase 
it in the months ahead. 

High point of the meeting was the 
general session, held on Friday night, 
Ort. 2. A reeord-breaking audience 
heard President A. W. Herrington of 
the SAE, President J. H. Jouett of the 


Aeronautical Chamber of €emmerce of 


nations. 
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America, Thomas Wolfe, of Western 
Air Lines, Ine., representing the Air 
Transport Association of America, and 
Tve M. Lett, Jr., Allison Division of 
General Motors and recently on the 
AVG in China ground crew staff, re- 
port on the fighting excellence of United 
States aircraft and personnel. 

A. T. Colwell, vice-president of 
Thompson Aireraft Products Co., and 
chairman, opened the meeting with a 
short statement of all four of the sched- 
uled speeches. It was that United States 
airmen are the best in the world; the 
aireraft with which they are equipped 
excel those of the enemy; that quality 
is being steadily improved; production 
is meeting its goals; and the latest mod- 
els are arriving in such quantities, at 
fronts all over the world, they have 
already tipped the balance of air power 
to the Allied Nations’ side on all but 
two fronts, Iceland and Russia. 

Col. Jouett deplored the current wave 
of criticism of United States aircraft as 
unfounded in faet and detrimental to 
public morale. He quoted “box scores” 
of air engagements which he said proved 
the excellence of both United States air- 
men and their planes, and commended 
the SAE for the standardization pro- 


gram it has carried on for many years. 
Standardization, he pointed out, has 
made possible the quick servicing and 
repair that is keeping United States 
military aireraft in a high state cf effi- 
ciency. 

President Herrington of SAE, in his 
address, enlarged upon the same theme 
and urged his audience to read and pre- 
the editorial in the September 
issue of AviaTIOn (pages 89 and 90). 

“My old boyhood chum,” Herrington 
said, “James H. McGraw, Jr., president 
of the MeGraw-Hill Publishing Com- 
pany, has set down your ‘box score’ in 
permanent form in a recent editorial 
which appeared in AviaTion. As most 
of you are familiar with the contents of 
your own trade papers I will not take 
the time to repeat it here. It is a grand 
and fitting salute to a job well done and 
should be in your company’s files for 
future reference.” 

Proof. that much eriticized but actu- 
ally superior United States aircraft will 
be far better and manufactured in Axis- 
staggering quantities in the months 
ahead was evidenced by the subjects 
covered in the technical papers given 
during the meeting. As is the custom at 
SAE meetings of this type, sessions were 
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devoted to such subjects as Aircraft 
Engines, Flight Testing, Airframes Pro- 
duction Technique, Aireraft Welding, 
and Aireraft Materials. Papers were 
about problems connected with these 
session titles. 

Although restricted by the limitations 
imposed by military secrecy, all but two 
of the originally scheduled papers were 
presented. These two, one on Automatic 
Engine Power Controls and one on Flash 
Welding-Aireraft Quality, were can- 
celled at the request of the federal gov- 
ernment. No discussions were permitted 
after the reading of papers, also at the 
request of the military, to prevent unin- 
tentional leaks of vital information. 
Instead of the discussions, which were 
cancelled after the program had been 
announced, the time allotted to them was 
used to present industrial movie films 
supplied by the Wright Aeronautical 
Corp., Bell Aircraft Corp., and the 
Hamilton Standard Propeller Division 
of United Aireraft Corp. 

The 13 papers and 4 speeches fell into 
four categories: i.e—Research reports, 
properties of new materials, improved 
methods and processes, and data eoncern- 
ing existing aircraft and engines. Three 
of the four speeches refuted the current 
attacks upon United States aireraft with 
data of an over-all nature. The fourth, 
by Mr. Lett, was a more or less detailed 
“report from the front” that bore out 
the contentions of the other three speak- 
ers, and did it with specific instance 
citations. Mr. Lett touched on the 
“Flying Tigers” fighting record only as 
background for the main portion of his 
talk, which was devoted to the problems 
encountered and solved by the AVG 
ground crews. 

Three technical papers were devoted 
to research matters. Three others cov- 
ered the topical subject of new materials. 
And four papers provided information 
on new methods and: new processes. 
Through the latter ran the “build them 
quicker” theme, and through the mate- 


FIG. 7. Magnetoes were the chief product displayed by the American 
Bosch Corp. in its streamlined booth ... FIG. 8. A single-row, nine- 
cylinder member of a famous family is displayed in the Wright Aero- 
nautical Corp. booth with a simplicity of surroundings that emphasized 


rials group it was “licking the materials 
shortages” that was emphasized. 

Research information was provided 
on Principles of Pressure Cooling in a 
paper prepared by J. E. Ellor of the 
British Air Commission and read at the 
opening session by Chairman R. N. 
Du Bois. The data was drawn from 
studies by the British aircraft industry, 
and indicated that most of the problems 
connected with this necessity of military 
planes have been licked. 

Additional data was added to the gen- 
eral fund being accumulated by the in- 
dustry’s engineers, when Wayne D. 
Cannon, Wright Aeronautical Corp., 
presented the paper he prepared on 
Requirements for Carburetor Air Filters 
for Aircraft Engines. After reviewing 
the history of such filters, and empha- 
sizing that in-the-field is not the place 
to manufacture or install them, he stated 
that the problem of installation design 
is properly the responsibility of the 
aircraft manufacturer. 

Intercoolers and Their Performance in 
Aireraft was another fast trip into the 
realm of data about militarily necessary, 
but as yet not completely proven, equip- 
ment. The paper, prepared by P. A. 
Scherer and S. K. Anderson of AiRe- 
search Manufacturing Co., and delivered 
by the former, compared the intercooler 
tc the “Old Woman Who Lived in a 
Shoe,” with so many parameters engi- 
neers do not yet know exactly what to do. 
Because there are gaps in the engineer- 
ing knowledge about intercooler prob- 
lems, and altitude is one product on 
which no eeiling will be clamped by 
government, the paper predicted much 
additional research. The discoveries, 
however, will be concealed because of 
military secrecy. At present, under 
pressure of the demands of war, design 
is only a pace ahead of production. The 
gap will widen as the fruits of this new 
research become available. 

Grouped by the nature of their con- 
tents, the three papers devoted to new 
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WRIGHT AERONAUI ICAl 





Ao 


materials, one delivered Friday and the 
other two at the closing session on Sat- 
urday morning, disseminated informa- 
tion that is currently sought throughout 
the aircraft industry. One discussed the 
problems involved in substituting less- 
critical for critical materials, and the 
other two gave detailed accounts of 
aircraft uses so far developed for two 
prominent wood-plasties. 

In his paper on Non-Critical Mate- 
rials for Airframes Production, L. D. 
Bonham, of Lockheed Aircraft Corp., 
cautioned that a better title would use 
Less-Critical in place of Non-Critica! 
because practically all materials used 
in aircraft are more or less critical. 
His use of the word eritical differed 
from what is meant in its military uses, 
he explained. He did not advocate 
adoption of any single substitute, but 
instead discussed the problems involved 
in using steel, wood and plywood, insul- 
ating material substitutes, and plastics; 
rubber elimination and substitutes for 
commonly used plating and finishing 
materials. He concluded by stating that 
aireraft engineers must realize their 
responsibility in this crisis and that the 
sum total of the savings they effect will 
pay huge dividends by its contribution 
to the war effort. 

Wood-Plasties in Mass Production of 
Aireraft, a paper prepared by Curtiss 
L. Bates and Harold J. Black, both 
formerly of the Plxweve Manufacturing 
Co., and delivered by Mr. Bates, re- 
viewed the history of use of wood in 
aircraft and discussed new uses made 
possible by development of new mate- 
rials and new methods. 

The paper called attention to neglect 
of the technique of aircraft woodworking 
from 1930 to 1940, except in some small 
plane plants, and to the magie and 
sudden appearance of so many self- 
styled aireraft woodworking experts. 
It pointed out that there is a difference 
between producing wood parts for 100 
airplanes and producing the same parts 


the clean lines of the engine ... FIG. 9. Interstate Aircraft and Engi- 
neering Corp. displayed samples of 50-calibre machine guns, a bomb, 
hydraulic cylinders, bomb release mechanisms and other parts in its 
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for 10,000 airplanes. To produce in 
large quantities it is Just as important 
to have proper tooling for wood as it 
is for metal. It is just as important to 
have good production designs; just as 
important to have ample and satisfactory 
production planning. Unfortunately, he 
said, the ease with which wood can be 
worked is too often confused with a 
license to work it carelessly. 

The paper’s conclusion was that wood 
is a satisfactory aircraft material when 
suitably reinforced by plastic sub- 
stanees; recent techniques for handling 
it seem to indicate its place is now per- 
manent in aireraft; and that wood 
plasties should be looked upon as a fun- 
damental structural material rather than 
as a second-best substitute. 

(. R. Mahaney of the Panelyte Divi- 
sion, St. Regis Paper Co., delivered the 
closing paper of the convention. Its 
title was New Applications of Panelyte 
in the Aireraft Industry. It listed use 
of Panelyte as flooring, skin, panels, 


stabilizers, doors, fairings, furniture, 
pulleys, tanks, housings, baffles and 


fabricated parts. It coneluded with the 
prediction that this material, which has 
been accepted as a substitute, will be- 
come a permanent material for certain 
uses in the manufacture of aireraft. 

Six papers covered new methods and 
processes. One by W. T. Dickinson of 
Douglas Aireraft Co., Ine., deseribed 
equipment, largely developed by that 
company, for recording flight test data 
automatically. It coneluded with the 
prediction of greater instrument accu- 
racy, more durability and reliability of 
measuring machines, and increased re- 
cording speeds, and that with these ad- 
will come advances in the 
aeronautical arts. 

Technieal Developments in High Pro- 
duction Sheet Metal Forming, a paper 
prepared by W. Schroeder and T. H. 
Hazlett of the Lockheed Aireraft Corp., 
was delivered by Mr. Schroeder. Impact 
Extrusions and Cold Pressing of Alumi- 


vances 


FIG. 10. Ryan Aeronautical Co. demonstrated features of exhaust 
The 
Products, Inc., displayed many items of that firm's line, including speed 
nuts, clamps, clips, assembly rings, pulleys, and brackets of many types 


manifolds it manufactures . . . FIG. 11. 
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num Alloy Airplane Parts was a report 
of work done in that field at Consoli- 
dated Aireraft Corp., and discussed by 
Phil Koenig of that company. 

How Vultee Uses Master Layout for 
Production, by 8. R. Carpenter, Vultee 
Field Division of Vultee Aireraft, Inc., 
described that plant’s method of pro- 
ducing complete and accurately sealed, 
full size drawings on metal sheet show- 
ing all information required for jigging 
and tooling of assemblies. Emphasis 
was on those shorteuts by which this 
widely used method has been speeded up. 
Savings in time were conservatively 
estimated at: 30 percent for the template 
department; 5 percent in the plaster 
shop; 15 percent in the jig department; 
and 20 pereent in tool design. 

G. S. Mikhalapov of the National Re- 
search Council read a paper on The 
Place and Uses of Spot Welding in De- 
sign and Production of Aireraft, and 
Template Duplication by Dry Offset 
Printing was covered in a paper pre- 
pared by W. A. Collins and J. T. Barnes 
of the Curtiss-Wright Corp., and read 
by R. C. Blaylock of that company. 

Seeond largest audience of the three- 
day meeting gathered for the Monday 
night session at which W. G. Ovens of 
the Wright Aeronautical Corp., read 
his paper titled Some Notes on Design 
Features of the Mitsubishi Kinsei En- 
gine. (See AviaTION, July, 1942, page 
110.) Illustrated with photograph slides, 
the paper covered a study of all intact 
portions of an engine from a Jap plane 
shot down by Allied airmen. The paper 
made comparisons with United States 
practices and standards, and suggested 
probable reasons for peculiarities the 
study had uncovered. It called the en- 
gine a very good, but not exceptional, 
powerplant copied in large part from 
proven features of established engines. 


An annual feature of the aireraft 
production meetings which this year 
attracted more than the usual attention 
was the Aireraft Engineering Display, 


and sizes... 
booth of Tinnerman 


aircraft components. 














































arranged by Chairman J. H. Kindel- 
berger and his committee. Displayed in 
26 booths were the newest products of 
23 of the industry’s suppliers. They 
included: Aeroquip Corp., Swedlow 
Aeroplastics Corp., American Bosch 
Corp., Parker Appliance Co., Ducommun 
Metals & Supply Co., Rohm & Haas 
Co., Tinnerman Produets, Inc., Inter- 
state Aircraft & Engineering Co., and 
Simmonds Aerocessories, Ine. 

Wright Aeronautical Corp., Cleveland 
Pneumatic Tool Co., Ryan Aeronautical 
Co., Kelite Products, Ine., International 
Nickel Co., Magnaflux Corp., Lord 
Manufacturing Co., Pacifie Airmax 
Corp., Oakite Products, Ine., Adel Pre- 
cision Products Corp., Harrison Radia- 
tor Corp., Turco Products, Ine., National 
Serew & Manufacturing Co., and Puro- 
lator Produets, Ine. 

Sponsors of the meeting were the 
SAE and its four Pacific Coast sections, 
with the cooperation of the Aeronautical 
Chamber of Commerce of America, Inc., 
and the Air Transport Association of 
America. 

A. E. Raymond, Douglas Aircraft 
Co., Ine., was the general chairman. 
On SAE President Herrington’s staff 
were Peter Altman, Vultee Aireraft, 
Inc., the SAE Aireraft vice-president ; 
and C, F. Bachle, Continental Aviation 
& Engineering Corp., the SAE Aircratt 
Engine vice-president. Home offiée SAK 
representatives were John A. C. Warner, 
general manager, C. B. Whittelsey and 
Joseph Redding. The Pacifie Coast sec- 
tions were officially represented by 
Foster M. Gruber, Douglas Aireraft Co., 
Ine., chairman, and George Tharratt, 
Adel Precision Products Corp., vice- 
chairman of the southern California 
section; F. W. Twining, Twining 
Laboratories, chairman of the northern 
California section; J. R. Kessler, Oregon 
Parts Co., chairman of the Oregon sec- 
tion; and Kenneth A. Avers, Standard 
Oil Co. of California, Seattle, chairman 
of the Northwest section. 


FIG. 12. A plastic nose section and other plastic parts 
surrounded by unusual lighting and a mirror-like base that created a 
double exposure effect, presented the Swedlow aeroplastics line of 












apes the past year, 995 out of every 
1,000 American-built bombers and flying 
boats have ferried the Atlantic safely—a loss 
rate of only one-half of one per cent! 


This remarkable performance record has been 
achieved in spite of the treacherous storms 
and heavy fogs of the North Atlantic that 


make instrument flying a common necessity. 


Every day our ferry crews are placing their 
confidence in Kollsman Precision Instruments, 
for thousands of those planes are Kollsman- 


equipped to a high degree. 


We're proud of the part Kollsman instruments 
play helping them cut through “Atlantic soup.’’ 
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FIG. 1. Isometric drawings, prepared as one of the many functions of Fleetwings' tool engi- 


neering department, have proved highly effective in aiding new workers through assembly stages. 


Typical is the wing-section assembly shown in Fig. 1. 


The circled numbers list the parts required, 


the other numbers the parts to be assembled. An accompanying sheet lists the assembly pro- 
cedure to be followed, in this case the work being simplified so that only 15 steps are 
required. FIG. 2. Even simple assemblies have their isometric drawings and assembly procedure 
instructions, as shown in Fig. 2. Here the drawing, the parts required and the assembly procedure 


can all be put on one sheet. 


























Tool Design Gains Importance 


Necessity for increased use of semi-skilled labor puts added burden on tools and jigs; 


swift production essential to maintain steady output of finished parts. 


By JOHN J. SCHEPPE 


Chief Tool Engineer, Fleetwings, Inc. 


THE WORK of the tool designer seems 
to increase at a faster rate even than 
that of aireraft production. This is due 
in part to the fact that new and un- 
skilled workers are constantly being 
brought into the field—their lack of 
skill must, as much as possible, be 
made up by tools. It:is also due in part 
to the faet that designs, even on parts 
of aireraft, are seldom frozen for any 
length of time. 

Sinee, in the vast majority of cases, 
Speed is vital in getting the tools into 
the hands of workers, tool design and 
produetion must be organized as well as 
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the parts and aireraft assembly lines 
themselves. Thus, in the case of a con- 
cern doing both prime and subeontract- 
ing work, changes are so many and fre- 
quent that this work assumes major im- 
portance, even though it may not appear 
so spectacular as engineering crack pur- 
suits or giant bombers. 

At Fleetwings, for example, the tool 
engineering department has nine dif- 
ferent sections, each with well designed 
lines of operation. 

Following the release of blueprints by 
the Production Engineering Division the 
first step in tooling up to build an air- 
craft surface, for instance, is initiated 
by the tool planning department. Here 
the tool planning board, collaborating 
with a process engineer and representa- 





tives of both tool design and jig design 
departments, make a careful study of 
each of the blueprints. This phase of 
the program is known as the breakdown, 
since each of the many parts will be 
listed in sub-assemblies, and all the 
tools necessary to fabricate the parts 
are recorded. The importance of this 
step cannot be over-emphasized, since it 
is ob¥ious that the speed with which pro- 
duetion can be moved along depends 
largely upon the efficiency of the tooling 
and the ease with which parts can be 
assembled. 

As the tool engineers record the vari- 
ous tools and jigs which will be re- 
quired, the process engineer outlines the 
actual methods of fabrication selected 

(Turn to page 280) 























Maybe he's pour 


T seems only yesterday he was a 
gawky schoolboy, all hands and 
feet and tousled hair. 


Even then you worried a little, 
parent-like, about how fast he drove 
his battered jollopy. 


Now he’s flying—or soon will be—the dead- 
liest weapon in the air, a sleek 400-mile- 
per-hour fighter. 


Or perhaps his battle station is the bombar- 
dier’s “barber chair,’ or the tail-gunnet’s 
“goldfish bowl” in a giant bomber, or at the 
controls of a U-boat-hunting blimp. 


Whatever his duty, more than your fears and 
your prayers fly with him—all your hopes, all 
your dreams for him and for your country ride 
in that aircraft, too. 


What cost of effort or zeal or self-denial is too 
great—if it will give him the finest plane, the 
safest equipment in the air? 


We feel the same way about it here at Goodyear 
Aircraft. Many of our men and women have 
sons, or brothers, or husbands, in the air 
forces, too. 


And beyond this there is the sober knowledge, 
clear now to all Americans, that our cherished 
liberty, our standard of living cannot be secure 


again until this nation wins command of the 
air—and it is these boys who must win it for us. 


Leis for them, your lad and ours, that Goodyear 
aircrafters—welders and riveters, pressmen and 
foremen, engineers and executives together— 








are striving with all the skill and ingenuity of 
long aeronautical experience to help build the 
safest, sturdiest airplanes and airships modern 
engineering can create. 


It is to give them mastery of the skies that we 
are working in round-the-clock shifts, seven 
days a week, to produce our full share of the 
airplane subassemblies—wings, tails, control 
surfaces, cabin units, wheels, brakes and other 
parts—for the 60,000 airplanes America must 
have this year. 


In this we are working with and for the manu- 
facturers of some of America’s most famous 
battleplanes, both fighters and bombers, that 
are proving their superiority on all fronts. 


If your boy is flying one of them, you can be 
sure his craft is as staunch and airworthy as 
scores of great American industries cooper- 

ating together can make it. * ve 


For these boys, yours and ours, are x AMERICA MUST 


the hope of America, the guardians a er oy veer 
; % Unless and until America is the 
of the greatest heritage ever given most powerful nation in the 
; . . air, our safety, our freedom, 
to any people. They will not fail % and our standard of living 
us, nor we them. will not again be what they 
© have been in the past. 


AIRCRAFT 
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To answer the widespread, increasing de- 
mand for faster-driving Phillips Recessed Head 
Screws, 19 prominent screw manufacturers 
offer their tremendous manufacturing capacity 
and nationwide distribution to assure prompt 
delivery. 

Aircraft and automotive manufacturers find 


this national capacity a real protection to 
profits and production. 


Over 200 Phillips Fastening Engineers—to 
Help You Get the Most from Phillips Screws 


“Remember—it’s not the price of the screws 
that counts... it’s the cost of using them.” 











WOOD SCREWS @ MACHINE SCREWS 
SPECIAL THREAD-CUTTING SCREWS 





Ly CENTERS FoR YOU 


49 a Kk KK 


+40 SPEED YOUR PUT Vos 


Speed product deliveries by saving assembly time 


rc opecity Phillips and Save 50’ 
PHILLIPS wca> screws 









@ SHEET METAL SCREWS e@ STOVE BOLTS : 
@ SCREWS WITH LOCK WASHERS 
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— Save Man-Power and Materials. 


While simply changing from slotted to 
Phillips Screws has often speeded assembly 
50%, many firms have obtained maximum re- 
sults with the help of sales engineers specializ- 
ing in Phillips products. Their experience is at 
your service — to save man-hours — to speed 
job-training programs— to step up production 
by permitting power driving, eliminating refin- 
ishing costs, fumbled and lost screws, damag- 
ing burrs. 





if SOURCES 4S. 0F SUP supply | 


American Screw Co., Proven, R14 
The Gristol Co., Waterbury, 
Central —— Ca., Chicago; iit. 
Chandler Products Corp., Cleveland, Ohta 
Continental Screw Co., New Bedford, Mass. 
Ths Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 
The Lamson & Sessions Co., Cleveland, Obto 
The National Screw & Nifg. Co., Cleveland, Ohio 
New England Sctew Co., Keene, NH. 
The Charles Parker Co., ’ Meriden, Conn, 
Parker-Kalon Corp., New York, N.Y. 
Pawtucket Screw Co., Pawtucket, R.f. 
Pheoll Manufacturing Co., Chicago, Ill, 
Russell, Burdsall & Ward Bolt & Nut Co., re Ch 
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maintenance and inspection, routine servicing, and 
repair of arc welding equipment. It is ‘must’ 


reading for factory superintendents. 


WHILE ARC WELDING SETS today 
represent the highest in simplicity and 
reliability, they will require periodic 
attention from a maintenance stand- 
point if they are to be kept in the best 
operating condition. 

With the accent on production in air- 
eraft plants, shipyards, ordnance plants, 
and welding shops of all types, the fail- 
ure of even a few sets is sometimes 
costly. A  systematized maintenance 
program will pay dividends in terms of 
better welder performance and longer 
life, 

Selection 

The right welding set must be selected 
for the job, because a maintenance pro- 
eram will be discouragingly difficult if 
misfit equipment is being used. 

To insure proper choice of the rating 
of a single-operator set, the maximum 
current, load voltage, and duty factor 
(ratio of are time to total time) must 
be taken into account. Except in the 
smallest sizes, most sets are rated on a 
l-hr. load. Their rating is the current 
which they will deliver for 1-hr. with- 
out interruption, without exceeding a 
prescribed temperature rise. 

Since this method of rating, chosen 
as a simple standard for comparison, 
does not take into account actual operat- 
ing conditions, it is not always econom- 
ically sound to choose the size next 
larger than the maximum operating cur- 
rent contemplated. However, for this 
same reason duty factor should be taken 
into account when new equipment is 
heing considered to make certain that 
the set is big enough for the job. 


Installation 


Proper installation can do much to 
keep the welding equipment at work 
und troubles to a minimum. In wiring 
up a welding set, care should be taken 
to provide adequate branch circuit con- 
duetors, and fuse clips large enough 
ty» accommodate the necessary fuses. It 
should be observed that motor-generator 
type welding equipments have full-volt- 
“ge motor starters almost without ex- 
ception, so that due consideration must 
he given to the starting current of the 
Inotors. 

Care should be taken to ground the 
frames of all welding equipments in 
order to avoid shock or annoying tickles 
when a grounded person touches the 
trame of the equipment. Even with 
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This is a “how-to-do-it” article covering preventive 













Maintaining Arc Welders 
For Peak Production 


By R. F. WYER, Welding Engineer, General Electric Company 


equipment in perfect operating condi- 
tion, under some conditions it is pos- 
sible to receive a harmless but irritat- 
ing sensation of shock from ungrounded 
equipment due to the passage of infini- 
tesimal capacity or leakage currents. In 
addition to protecting against this an- 
noyance, aequate grounding of machine 
frames is also a desirable safety precau- 
tion against harm resulting from insu- 
lation failure in equipment or leads, or 
improper connections. 

Regardless of the type of safety 
ground connection which is installed, 
adequate low resistance work leads 
should always be used, and eare. should 
be taken to secure good connection be- 
tween the work lead and the work. If 
this is not done, it is possible under 
some circumstances to overheat the 
safety ground connection by the passage 
of welding current through it. 

In the location of welding equipment, 
ventilation is a very important consider- 


ation. The life of electrical insulation 
is seriously shortened by overheating, 
and overheating is bound to result 
where insufficient ventilation is provided. 
Particularly where large numbers of 
welding equipments are to be located in 
small enclosures, considerable study 
should be given to the problem of sup- 
plying clean, cool ventilating air. Where 
small houses or temporary sheds are 
located in hot sunshine, the heat ab- 
sorbed from the sun added to the heat 
dissipated by the welding equipments 
may raise the ambient temperature 
above 100 F. and cause severe overheat- 
ing. In such eases, large louvres or 
other ventilating openings should be 
provided in the building not only at 
the bottom but near the roof to give 
good air circulation and keep the am- 
bient temperature below 100 F. In 
some instances, it is desirable to provide 
fans to assist in removing heated air 
from the upper part of such enclosures. 
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FIG. 1. Hand operated grease guns should always be used on pressure-reliet lubricated bearings. 
Grease should be added slowly to permit excess to vent from relief pipe or plug ... FIG. 2. 
Sanding brushes to a good fit with the commutator is essential whenever new brushes are 
installed . . . FIG. 3. The megger is'a convenient means of determining the condition of the 
insulation by indicating its resistance to leakage currents .. . FIG. 4. Blowing dust out of the 
welder should be done carefully with low pressure air to avoid driving abrasive dust into the 


insulation. 


Inspection 

The competent maintenance man will 
have a record of all welders under his 
care. One of the most useful and easy- 
to-handle references is a card file. All 
repair work, with its cost, can be en- 
tered on the record, and any welder re- 
quiring excessive attention or expense 
can be investigated and causes deter- 
mined and corrected. 

Inspection records will also serve as 
a guide to tell when welders should be 
replaced because of the high cost to 
keep them in operating condition. Mis- 
applications, abuses, and the like will 
also be disclosed. 

A systematic and periodic inspection 
of motors and generators is necessary 
to insure best operation. While some 
welders are installed where conditions 
are ideal—where dust, dirt, and mois- 
ture are not present to an appreciable 
degree—most machines are _ located 
where some sort of dirt accumulates on 
the windings. This lowers insulation 
resistance and cuts down creepage dis- 
tances. 

Steel-mill dusts are usually highly 
conducive, if not abrasive, and lessen 
creepage distances. Other dusts are 
highly abrasive and actually cut the 
insulation in being carried through by 
the ventilating air. Fine cast-iron dust 
quickly penetrates most insulating ma- 
terials. 

Hence the desirability of inspecting 
motors periodically. If conditions are 
extremely severe, weekly inspection and 
partial cleaning are desirable. Most 


motors require a complete overhauling 
and thorough cleaning about once a year. 

For the weekly cleaning, the motor 
and generator should be blown out with 
dry compressed air (about 25 to 30 lb. 
per sq. in. in pressure). Where con- 
ducting and abrasive dusts are present, 
even lower pressure may be necessary, 
and suction is to be preferred, as dam- 
age can easily be caused by blowing the 
dust and metal chips into the insulation. 
On most motors the windings are fairly 
accessible, however, and the air ean be 
properly directed to prevent such dam- 
age. 

About once a year, welders should 
be overhauled. First, the heavy dirt 
and grease should be removed with a 
heavy, stiff brush, wooden or fiber serap- 
ers, and cloths. Rifle-cleaning bristle 
brushes can be used in air duets. Dry 
dust and dirt can be blown off, using 
dry compressed air at moderate pres- 
sure. Care must be taken to direct the 
air so that the dust will not cause dam- 
age and will not be pocketed in the 
various corners. Grease, oil, and sticky 
dirt are easily removed by applying 
cleaning liquids such as carbon tetra- 
chloride. 

If the welder can be spared from 
service long enough, the insulation of 
the motor should be dried out by heating 
to from 90 to 100 C. While the motor 
is still warm, a high-grade insulating 
varnish should be applied. 

The varnish may be sprayed or 
brushed on. After applying the var- 
nish, the best results are obtained by 
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baking for 6 to 7 hr. at about 100 C. 
if the machine must be put back into 
service quickly, or if facilities are not 
available for baking, fairly good re- 
sults will be obtained by applying one 
of the varnishes which dry in a few 
hours at ordinary room temperatures. 


Lubrication 


Manufacturers’ instructions regarding 
lubrication of bearings should be care- 
fully noted. These instructions should 
be kept near the welder so that they 
are readily accessible. Usually grease- 
packed bearings have sufficient lubricant 
when shipped from the factory to last 
about a year under normal conditions of 
cleanliness and temperature. When sets 
are operated in unusually dirty atmos- 
pheres, run continuously 24 hr. per day, 
or exposed to extremes of temperature, 
it would be well to shorten the bearing 
inspection and lubrication interval down 
to six months, or less if experience war- 
rants. An oceasional check of bearing 
temperature by feeling with the hand 
may disclose undue heating before dam- 
age is actually done. Once a lubricat- 
ing routine has been established, it 
should be carried out, and by reliable 
men who will follow instructions. 

It is pretty generally established that 
outside of gross neglect for long periods 
of time, the major causes of bearing 
troubles are overgreasing and dirt. Over- 
greasing results in excessive heating of 
the bearing, frequently with churning 
and breaking down of the grease with 
consequent loss of its protective 
qualities. 

Dirt occasionally gets into a bearing 
through the use of grease that is ear- 
ried around or stored in uncovered con- 
tainers. Quite as frequently it gets in 
through earelessness in protecting parts 
while bearings are disassembled or 
opened for inspection. 

The prevention is obvious but often 
overlooked: 

1, Every part of a bearing assembly, 
ineluding retainer plates, gaskets, 
and screws, should be placed in a 
clean box immediately on removal, 
and if dropped or otherwise soiled, 
should not be replaced without a 
thorough cleaning in a_ suitable 
solvent. 

None but clean hands, tools, and 
rags should ever be allowed to 
touch a bearing. 

Grease must be clean. If there is 
the slightest doubt of its purity, 
it should be thrown ‘away. Grease 
is cheap compared with bearings 
and lost man-hours. 

Only a high grade of grease should 
be used for ball bearing lubrication. 


bo 


eo 


Brushes 


Brush inspection is important. The 
livst essential requirement for the satis- 
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fa-tory operation of brushes is the free 
movement of the brushes in their hold- 
ers. Uniform brush pressure also is 
necessary to assure equal current dis- 
tribution. Adjustment of brush hold- 
ers should be set so that the face of the 
holder is approximately } in. up from 
the commutator; any distance greater 
than } in. may cause brushes to wedge, 
resulting in chattering and excessive 
sparking. 

It is essential that the correct grade 
of brush for a specific application be 
used. Recommendations as to the cor- 
rect grade of brush should be obtained 
from the manufacturer of the welder 
only. 

Broken brushes imply two possibili- 
ties: incorrect brush grade, or mechan- 
ical defects (such as unbalanced, rough, 
or eccentric commutator). To elimin- 
ate brush breakage, both factors should 
be corrected. 

Check the brushes to make sure that 
they will not wear down too far before 
the next inspection. Keep extra sets of 
brushes available so that replacement 
can be made when needed. It is false 
economy to use brushes down to the 
absolute minimum length before replace- 
ment. Cases have been known where 
brushes have worn down until the metal, 
where the pigtail connects to the brush, 
was touching the commutator. This, of 
course, was causing damage to the com- 
mutator. 


earefully to the commutator. 


Make sure that each brush surface, 
in contact with the commutator, has the 
polished finish that indicates good con- 
tact, and that the polish covers all of 
the surface of the brush. When re- 
placing a brush be sure to put it in 
the same brush holder and in its ori- 
ginal position. It has been found help- 
ful to serateh a mark on one side of the 
brush when removing it, so that it will 
be replaced properly. 

When installing new brushes, fit them 
Sand only 
until the curve of the brushes is the 
same as that of the commutator. Be 
sure that the brush shunts (pigtails) are 
fastened securely so that current will 
not overheat the brushes and brush 
holders. 

Check the springs that hold the 
brushes against the commutator. Im- 
proper spring pressure may lead to 
commutator wear and excessive spark- 
ing. Excessive heating may have an- 
nealed the springs, in which ease they 
should be replaced and the cause of 
heating corrected. 


Commutators 


Inspect the commutator for color and 
condition. It should be clean, smooth, 
and glossy, with a color varying from 
straw to chocolate brown where the 
brushes ride on it. A bluish or reddish 
color indicates overheating of the com- 
mutator. Roughness of the commuta- 


FIG. 5. Card records on every welder in the plant save time and money. Recordings made after 
inspection and service reflect potential major trouble that can be corrected before it occurs. 





































































































































Amp. | Speed Make Connection Application {Shop or Card No. 
: Diagram Mill No. 
Type ne Voltage — or Duty Cycle  Nemiatina snaed prestes 
, aa No. eee No. Mfr's Order No. 
Model No. 
BRUSHES COILS Our Order No. 
No. (Cat. or Spec. No.) Date of Order 
Cat. No. Motor Generator Cost 
Size Stator Field _ 
Material Main Main 
Grade Comm. Comm. 
BEARINGS Comp. Comp. 
Front End, Cat. No. Rotor Armature 
‘ Coils a weore 
End, Cat. Bars rs 
—_— - No. per Set No. per Set Location: 
SERVICE RECORD 
Date Shop Floor | Service (Taking, etc) Duty |Tested Load} 
Factor Wcits [Amps] 
REPAIRS 
Date Condition Due to Repaired by | Cost 
MAIN TENANCE 
Greased inspected Cleaned 
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TROUBLE 


ARC-WELDER TROUBLE SHOOTING CHART 


CA USES 


WHAT TO DO 





Machine fails to hold 


heat 


Rough or dirty commutator 


Brushes may be worn down to limit of 
adjustment or life 


Brush springs may have lost adjustment 
or may be broken 


Field circuit may have variable resistance 
connection or intermittent open circuit 


Electrode lead or work lead connections 
may be poor 


Wrong grade of brushes may have been 
installed on generators 


Field rheostat or tap switches may be 
making poor contact and overheating 


Brush-shifting or other mechanical cur- 
rent-adjusting mechanism may have 
loose or worn links 


Commutator should be trued or cleaned 


Replace or readjust brushes 


Replace or readjust brush springs 


Check ‘eld current with ammeter to dis- 
cover varying current. This applies to 
both the main generator and exciter if 
used 


Tighten all connections 


Check with manufacturer’s recommenda- 
tions 


Inspect rheostat and clean and adjust 
finger tension on switches 

Check current-adjusting mechanism for 
back-lash and play 





Motor trips off line 


Power circuit may be single-phased 


Welder may be operating above current 
capacity 


Welding electrode or work leads may be 
too long or too small in cross section 


Ambient temperature may be too high 


Check for one blown fuse or dead line 


Check load against welder nameplate 
Check duty cycle 


Check terminal voltage while machine is 
loaded; it should not exceed 30 v. on 
small machines or 40 v. on large machines 
when operating at rated curren 


Make sure that temperature in motor- 
generator room or housing does not ex- 
ceed 100 F. and that there is no inter- 
ference with normal ventilation of the 
machine 





Machine fails to start 


a 


Power circuit may be completely dead 


Power circuit may be single-phased 


Power line valtage may not be suitable 
for motor, or may be extremely low; may 
be accompanied by chattering of the 
motor starter 


Machine may be jammed 


Motor starter may be single-phased 


Overload protecting relays may be 
tripped 


Look for open disconnect switch, fuses 
removed from clips, or blown fuses 


Look for one blown fuse or one dead line 


Check voltage with voltmeter, par- 
ticularly at the moment of attempted 
starting 


See that armature turns over easily by 
hand, and look for foreign material in air 
gaps 


Check to see that all fingers on starter 
make contact when closed 


See that relay contacts are closed and 
that starter picks up when push button 
is pressed. Be sure to remove cause of 
tripping 





Welder starts but fails 


to generate 


May be running the wrong way 


Generator or exciter brushes may be loose 
or missing 


Exciter may not be operating 


Field circuit of generator or exciter may 
be open 


Generator may be reversed in polarity 
due to another machine or incorrect op- 
eration in parallel with another machine 


Series field and armature circuit may be 
open-circuited 


Check direction of rotation with manu- 
facturer’s instructions or direction arrow. 
On three-phase motors, direction of ro- 
tation may be changed by interchanging 
any-two leads 


Be sure that all brushes bear on the 
commutator and have proper spring 
tension 


Check exciter output voltage with volt- 
meter or lamp 


Check for open circuits in rheostat, field 
leads, and field coils. Also’ check re- 
sistors and. rectifiers, if any. Some 
machines give low output when fields 
are open 


*Flash the field with a storage battery 
or another generator first with one 
polarity and then with the other to see 
if it builds up (Flash exciter field if set 
has separate exciter) 


Check circuit with ringer or voltmeter 





Welding arc is loud and 


spatters excessively 


Current setting may be too high 


Polarity may be wrong 


Check setting and current output with 
ammeter 


Check polarity 


Try reversing polarity or try an electrode 
of the opposite polarity 





*‘* Flashing "’ the field of a generator or exciter is a method of establishing the residual magnetism of the field 
structure with the proper polarity to cause the machine to ‘‘ build-up,” or generate voltage. It consists of passing 
a relatively heavy current through the field windings momentarily, using an external source of direct current to 


supply the power. 


If a low-voltage source, such as a storage battery, is used, the series field of the generator should be flashed; 


if a higher voltage source such as another generator or exciter is used, the shunt field should be flashed. 





tor should be removed by sandpapering 
or stoning. Never use emery cloth or 
an emery stone. ‘Use a “fine” stone or 
number 00 sandpaper unless the com- 
mutator is in bad condition, when the 
job may be started with a “coarse” 
stone and finished with “fine.” 

For this operation, press the stone 
or sandpaper against the commutator 
with moderate pressure with the motor 
running, and move it back and forth 
across the commutator surface. Use care 
not to come in contact with live parts. 
Keep the dust out of the machine. 

If the commutator is very rough as 
evidenced by pronounced up and down 
vibration of the brushes, the armature 
should be taken out and the commutator 
turned down in a lathe. When this is 
done, it is usually necessary also to cut 
back the insulation between the com- 
mutator bars slightly. If the ecommu- 
tator is found to be dirty when the 
generator is inspected, it should be 
wiped clean with a piece of canvas or 
other cloth that is free from lint. 

Never put oil on the commutator. 
Proper selection of brushes gives the 
commutator all the lubrication required 
to prevent excessive wear and to build 
up a good smooth-operating glazed sur- 
face on the copper. The addition of oil 
results in the development of a high re- 
sistance film which may cause undue 
heating and rough brush action. The 
oil will also have a detrimental effect 
on the internal parts of the commutator. 


Transformers 


The are welding transformers of a.e. 
welders require a minimum of main- 
tenance, but this fact should not be 
allowed to result in neglect. On fan- 
cooled units, fans should be cleaned and 
lubricated about once a year. Wind- 
ings should be blown out at least twice 
a year in very clean locations, and more 
often in dusty places. At the time of 
this periodie attention, all connections 
and coil supports should be checked for 
tightness. Manual current adjusting 
mechanisms should be lubricated often 
enough to prevent stiff operation of the 
handwheel or crank, making sure that 
a fairly high melting-point grease is 
uniformly distributed over. the full 
length of screws and guides. On mo- 
tor-operated controls, lubrication at 
more frequent intervals may be re 
quired, as evidenced by slowing down 
of the motor or noise from the gearing. 
This point should be checked at leas! 
three times a year, and more often i 
experience justifies it. 


Abuses 


While most welding equipment is de- 
signed to stand up under unusually 
adverse operating conditions, some not 

(Turn to page 328) 
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10-MINUTE ASSEMBLY =& 
JOB CUT TO 2% MINUTES 


This 20-ton Denison horizontal press 

is doing in 2!/. minutes a job that 
formerly required ten ... the assembly 
and disassembly of airplane engine crankshafts. 


War-rushed plants all over the country are getting help like 
this from Denison HydrOlILics. And this application is only 
one example of the wide flexibility and ever increasing range 
of oil hydraulics. In this case, it eliminates tedious, pains- 
taking hand effort and saves valuable time and labor. 


The crankshaft is locked in the fixture in three sections, with 

the center section held rigidly in place and the two end 

sections remaining movable. Operation of the selector valve 

directs the hydraulic fluid to either the right or left hand ram. 

Movement of the ram-operating lever moves the sliding sec- 

tion of the fixture, and assembles the splined external and 

internal parts of the shaft. The operator then shifts the selec- SPECIFICATIONS 
ter valve, applying pressure to the opposite ram and repeat- Maximum Stroke. each 

ing the operation on the other-end of the crankshatt. cylinder . 


This is oil hydraulics at its best .. . speeding war production Maximum lateral 


of critical parts. In almost every industry, Denison HydrOlLics opening . 
is stepping up efficiency, saving materials, eliminating oper- Size of machined 


ations, doing jobs fast d bett t 1 t. bolster... .. 22"x44" 
i g jobs er an etter at lower cos Depth of throat ... 7+ .005 


To find out where Denison HydrOlILics can help you, call from center of rams 
your Denison representative or write directly to the factory. Cylinder diameter .. 
The Denison Engineering .Company, 1166 Dublin Road, Ram diameter .. 
Columbus, Ohio. Floor space 


~ Helaft Literature! 


A 28-page catalog illustrating Denison standard and 
special HydrOILic presses and their applications to 
production problems. Catalog contains a special 12- 
page section of valuable engineering data and tables. 
Write for your copy today! On your business letter- 
head, please. 


EQUIPMENT «+ APPLIED 
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Fabricating Plane Parts 


From PAPER 


Saving of heavy machines as well as strategic materials found 


possible by plastic bonded paper said to give smoother surfaces. 


MANY of the secondary and some pri- 
mary aircraft structures can 
successfully fabricated by use of lamin- 
ated paper plastic instead of the con- 
ventional aluminum. The phenol-formal- 
dehyde impregnated paper used in the 
process is made from special pulp, a 
material available in almost unlimited 
quantities. 

The McDonnell Aireraft Corporation, 
working in 


now be 


cooperation with a_ large 


FIG. 1. Impregnated paper to be made into 
aircraft parts arrives at the factory in space- 
saving rolls. The paper is made from a special 
pulp available in almost limitless quantities. 
FIG. 2. Here the paper is cut to pattern size 
for an experimental wing tip. Five or six 
sheets of paper in this cutout form cozstitute 
the necessary thickness for forming into the 
tip. In a production operation, multip'e cuf- 
outs would be made in a single operation by 
large cutting machines. FIG. 3. The wing 
tip skin comes from the press. Molding is 
done at 250 Ib. pressure compared with 1,009 
to 2,000 /b. pressures used in most other pro- 
cesses. This use of lighter equipment helps 
save vitally needed heavy machinery. Also, 
kirksite dies instead of more expensive steel 
dies can be used. FIG. 4. A laminated paper 
plastic experimental wing tip under a static 
load of 2,800 /b., 140 percent of design break- 
ing load of a comparable aluminum tip. Under 
this load the wing tip showed slight failures 
but was not destroyed. FIG. 5. McDonnell 
Aircraft Corporation Engineers Karl Kopplin 
(left) builder, and Charles Marschner (right), 
designer, show beginning of the process in the 
form of impregnated paper and the end of 
the process in the finished wing tip. Advan- 
tages of the laminated paper plastic tip are 
smooth surface not involving finishing and coat- 
ing required for metal and wood; greater re- 
sistance to abrasion and denting and adapt- 
ability to double curvature forms. 


plastics manufacturer, a paper manu- 
facturing company and the Pulp and 
Paper Section of the Forest Products 
Laboratory, U. S. Department of Agri- 
culture, has produced, for example, a 
paper plastic wing tip composed of, but 
13 parts compared to 96 parts for the 
same tip constructed of aluminum. Tests 
have shown the tip to be both stronger 
and lighter than its metal contemporary. 

In contrast to large equipment used 
in most plastic work now being done in 
the industry, it is possible to use rela- 
tively light equipment for production 
with the new process, since molding is 
done at 250 lb. per sq. in. pressure, com- 
pared with 1,000 to 2,000 lb. normally 
Further savings have been 
possible since MeDonnell uses 
kirksite dies in place of more expensive 


required. 


made 


steel dies. 
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The BF Goodrich Airplane off he morith 


ORTH AMERICAN 6:25 


JAPAN WON'T FORGET its visit from the 
B-25’s. You can be sure of that! And these 
fighter-fast bombers will strike again .. . 
wherever the Army commands. That’s a 
promise made by the manufacturer, North 
American Aviation. Leading military planes 
are supplied with B. F. Goodrich products 
... De-Icers, so they can fight the enemy and 
forget the weather . . . Silvertown Tires and 


Expander Tube brakes for greatér safety... 
and other important rubber and’ synthetic 
rubber parts. This month, B. F. Goodrich 
salutes North 
American and 
nominates the Li wee Ct Place 


B-25 Bomber as 
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De-iIcer slide films are valuable aids 


in visual training programs 


O HELP in the task of passing the ‘“know- 

how” about De-Icers along to your person- 
nel, B. F. Goodrich offers a group of four reading 
slide films. These four 35-mm. films, together 
with booklet editions of each film, are available 
for Army and Navy training centers, schools, air- 
lines and aircraft manufacturers. 


“The Development of the De-Icer” gives a brief 
explanation of: the causes and conditions of air- 
craft icing, what De-Icers are and how they oper- 
ate. This short film shows the need for complete 
protection from ice. 


“De-Icer Servicing and Installation” shows the 
various steps in removing, repairing, storing and 


MAKERS OF B. F. 


re-installing De-Icers. Maintenance personnel 
will like the assistance this film gives when work- 
ing on De-Icers. 

““De-Icer Operation” contains specific informa- 
tion for pilots, and other flight personnel on 
matters concerning De-Icer operation. This film 
is now in preparation. 

“De-Icer and Design” illustrates in detail the 
various types of De-Icers, methods of installa- 
tion, attachment devices and the air supply system. 
It will assist aircraft production personnel—de- 
signers and engineers—when they 
incorporate B. F. Goodrich De-Icers 
in future planes. 


GOODRICH TIRES AND OVER 8O RUBBER 


AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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What causes the 
formation of ice upon 
aircraft? 


Generally, two conditions 
must exist — 


Visible moisture, 
and temperatures 
below +34 degrees 
Fahrenheit. 


In engine induction systems, us : z 

ice may form whee Semanal The first step in removing De-Icers is to 

tures are as high as +70 remove all the screws, end clamps, and fairings 
degrees Fahrenheit. that secure the De-Icer. 





De-Icers contain a 
series of parallel 
tubes that can be 


oe eee = A BOOKLET RESUMES 


compressed air. : 
In operation, th oui re : 
Poe eg ge . We have prepared pocket-sized book- 
De-Icer are inflated . ~ : let editions of the slide films. The 
and deflated . is . — 
repidly with o vest — booklets contain all of the individual 










period between Lay out the De-Icer with the outer, or black, side u ’ ; ‘ ; 
; “ wi , , Pp. 
inflations. Tuck the flaps under. Tape the ends of the metal pocenres and accompanying reading 
a ; + beads and metal air connections to prevent injury to text from the films. If you are now 
ainel the rubber. 9 ° ° 
k using the films as part of a regular in- 
OrK- ° ‘ ‘ 
Steline New Do-lcors struction course, you will appreciate 
the opportunities these pocket-size 
rma- booklets afford in further establish- 
DISTRIBUTOR . ° ° 
| on ing De-Icer principles. We suggest 
film you distribute copies of the booklet 
edition of the films to members of 
are the audience for individual study. 
the To prepare the airplane for new De-lcers, apply 
The air supply system functions independently adhesive tape over all skin laps and rivet heads in 
alla- of other systems on the airplane, and insures positive the De-Icer area to prevent localized wear on the 
inflation anid deflation of the De-lcers. The a mps undersurface of the rubber. Around salt water-use a 
tem. are driven from the engines coat of P-27 primer on the skin under the De-icer se -~————- . ” = a 
-_de- 


HOW TO ORDER 


Both the films and booklets are questing the films, please tell us 
‘™ vailable without cost to qualified | how many copies of the booklets 
fy Persons in the aeronautical indus- _ you can use to advantage. Write to 

tty who send in their requestsona _ the B. F. Goodrich Company, De- 
company letterhead. When re- 
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partment 7191, Akron, Ohio. 





THIS DRAWING SHOWS where the 
B. F. Goodrich products are on a typical 
medium bomber. You will be able to dis- 
tinguish everything from grommets to the 
De-Icers on the leading edge of the wings. 
In addition, bullet-sealing fuel tanks, care- 
fully concealed for military reasons, are 
located in the plane. 


B. F. GOODRICH SILVERTOWN 
TIRES help a student pilot achieve 
safer, smoother landings —thus 
building his confidence. You'll find 
tires bearing the famous name, 
Silvertown, on planes of all sizes, 
from primary trainers to huge 4- 
motor bombers, and on commer- 
cial planes and private planes as 
well. They help immeasurably to 


994 


“Keep ’Em Flying”! 


From the B. F. Goodrich Notebook 
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THE PROCESS OF FORMING acry- 
late sheets is well known, simply involv- 
ing the heating of the plastic until it is 
pliable enough to readily form into the 
contours desired, holding it in position 
in this form, and allowing it to cool and 
set. There are, however, various tech- 
nical problems that make the process 
somewhat more involved than it may 
appear. 

The possibility of forming strain lines 
in the acrylate sheet, for example, is 
great, and careful control is 
These strain lines may ap- 
pear for various reasons. Some of them 
come about: 

1. If the acrylate sheet is not hot 
enough to form readily; 

2. If considerably more stretching oc- 
curs in one part of the sheet than in 
another, without suitable gradation of 
this stretching effect between the two 
parts; 

3. If the cooling of the plastic sheet 
is not uniform. 

The last cause of strains is the one 
that ean be better controlled with plastie 
form blocks than with most other mate- 
rials. The types of form blocks must be 
considered in connection with this dis- 
cussion. 

The simplest type is the form block 
with only bending lines to be achieved, 
and with contours of such large radius 
that it is not even necessary to clamp 
the acrylate sheet in position while it 
is being cooled (Fig. 1). The second 
type is a similar die with sharper con- 
tours, requiring a clamp to hold the 
plastie in place during the cooling 
process (Fig. 2). The third type involves 
the use of a ring clamp around the edge 
of the sheet and the forming of that 
sheet by pressure (Fig. 3). 

At the present time, these dies are 
made of various materials, a large part 
of them being of hardwood, some being 
made of metal, and some of plaster of 
paris or hydrocal. Each of these mate- 
rials has its own particular advantages 
and disadvantages. 

The plaster of paris dies can be made 
much more readily than any of the oth- 
ers because of the ease of forming and 
the ease of handling this material. It is 
possible to make a pattern partly of 
plaster and partly of modeling clay and 
from this to make a mold in which the 
plaster of paris die ean be east. This is 
the simplest means of obtaining the 
mol in some eases. In others it is easier 
to cust plaster of paris roughly to shape 
and eut it down to make the desired 
die. The ease of obtaining a die of this 
sort makes it the logical choice of mate- 
rials for dies in which the plaster of 
paris can stand up well enough to take 
care of the products to be run. However, 
if a good many parts are to be formed 
on the die, the plaster of paris loses 


rather 
necessary. 
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Fabricating 
Plastic Dies for 


Acrylate Sheets 


Savings in time and money possible through use of cast 
phenolic plastics; heat transfer qualities held superior to 


metal dies. 


By KENTON J. LEEG, Plastics Division, Baker Oil Tools, Ines 


water rather rapidly and becomes chalky 
or cracks on the surface. Therefore, if 
many parts are to be made, the plaster 
of paris becomes more and more expen- 
sive, because of the large number of die 
replacements necessary to complete the 
run and because of time lost during re- 
placements. The reason for this crack- 
ing in the case of plaster of paris dies 
is that the hardness of the plaster of 
paris depends on the degree of hydra- 
tion of the material, and the heat ab- 
sorbed from the acrylate sheet causes 
evaporation of the water, thereby caus- 
ing the eventual breakdown of the die. 

Of course the fabrication of metal 
dies is the slowest, in most cases, of any 


type of material that is used. The 
amount of hand work necessary to 
fabricate the metal die is well known 
and is a definite handicap to the use of 
metal except where a very large number 
of parts are to be formed. The metal die, 
on the other hand, is dimensionally 
stable and is considerably more re- 
sistant to the various forces which may 
cause the breakdown of the dies. In ad- 
dition to the high cost of fabricating of 
metal dies, there is an inherent disad- 
vantage in the use of metal for this pur- 
pose. When acrylate sheets are formed 
on metal dies, at the start of a run the 
die is cold, and, since it is a good con- 
ductor of heat, the die itself absorbs a 
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American Flexible Low-Tension Shielded Conduit 
and a complete line of fittings and accessories 
conform to A-N, A-C and NAF specifications. 


// 
/ 


jp production war has become one of minutes... 
hours have been licked. And minutes can be saved 


in the building of every single airplane by giving us 
the job of assembling your American Flexible Low- 


Tension Shielded Conduit and Fittings. 


The same men who produce the product. . . the 
people who know the conduit and fittings inside out. . ; 


will perform this job for you to your exact requirements. 


Simply send us the complete specification. We will 
tell you by return mail how the assembling can be 


handled to your best advantage. oo 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. © Subsidiary of Anaconda Copper Mining Co. 
In Canada: Anaconda American Brass Lid., New Toronto, Ontario 
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large part of the heat from the acrylate 
sheet. This absorption of heat is often- 
times uneven due to variation in thick- 
ness of the metal die and causes varia- 
tions in the cooling rate of the plastic, 
thereby developing strain lines in the 
formed piece. As the run progresses, 
the metal die inereases in temperature 
until it comes up to approximately the 
temperature of the acrylate sheet as it 
is applied to the die. From this point on 
the die acts as a reservoir for the heat 
from the plastic, absorbing a large part 
of the heat immediately upon applica- 
tion of the plastie sheet and returning it 
to the plastic sheet during the cooling 
process, which slows the forming cycle 
for the material and consequently de- 
creases production rates. 

The wood die is the most satisfactory 
for most purposes because it has a 
rather low heat transfer. This 
the heat to be lost from the acrylate 
sheet to the air instead of to the die, and 
allows for consistent 
whether the run is a short run or a long 
run on that particular die. Since the 
cooling rates are consistent and uniform, 
the plastic pieces that are formed on a 
wood die are much less likely to have 
strains developed. The main difficulty 
with the wood dies is caused by the fact 
that they are made of blocks of wood 
glued together. Occasionally, when the 
block is used in rapid production for a 
long run, the glue is heated to such a 
point that it will lift above the surface 
of the die and produce a thin line of 
with a different coefficient of 
that of the rest of 
causes a variation in 


allows 


cooling rates 


material 
heat transfer from 


the block. This 


cooling rate in the sheet at this point, 
and produces strain lines in the finished 
product. While this can be controlled by 
inspecting the blocks often and avoiding 
formation of such glue lines, it is diffi- 
eult to be sure this will always be done. 
In addition to this, the preparation of 
the wood die is largely a hand-forming 
operation. This means that the die is re- 
latively expensive, and takes quite a lit- 
tle time to produce, which may cause a 
bottleneck in production. 

Some recent tests have been run on 
the forming of acrylate sheets using 
Baker Cast Phenolic plastic dies. This 
is a liquid phenol-formaldehyde liquid 
resin of low viscosity that can be used 
in the rapid production of form blocks. 
It is simply poured into a mold in the 
liquid form and set by baking. The 
Baker plastic die claims the advantages 
of the best of the other dies and none 
of their disadvantages have been en- 
eountered. The original pattern of the 
form block ean be made rapidly and 
easily of plaster of paris. From this pat- 
tern, a negative mold can be made again 
of plaster of paris and, into this mold, 
the liquid phenolic plastic is poured and 
set, and the finished die is obtained with 
2 minimum of labor and without loss of 
time. The plastic form block, as pro- 
duced by this method, has no irregulari- 
ties in heat transfer as has the wood die, 
and has about the same low heat trans- 
fer as that of the wood. Consequently, 
the acrylate sheet that is being formed 
on the plastic form block does not have 
the danger of being formed with strain 
lines that is encountered in the wood die, 


(Turn to page 336) 


Cast phenolic plastics are being used for complex, as well as simple, dies for forming acrylate 
sheets with savings in both time and money. The process for fabricating such a die is shown here. 


FIG. 4. The pattern can be inexpensively made of wood or plaster of paris. . 


. FIG. 5. Plaster 


is poured around the pattern to make a plaster mold for the plastic forming die. In some cases, 
the plaster mold is merely slushed into shape to avoid the use of a pattern. . . FIG. 6. The mold 
is lacquered, the plastic is mixed with catalyst and walnut shell flour and poured into the mold. 
The casting is then baked for about 2 hr. at 170 deg. F. . . . The finished plastic die is 
easily removed from the plaster mold and is covered with a layer of cloth. . . FIG. 8. Finished 


die is then ready for use in forming the acrylate sheet. 
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Specimens of magnesium shapes welded by the heliarc process developed by Northrop engineers. 
Almost any thickness of cast metal that can be poured may be readily welded by the process. 






_ Heliarc Welding Opens New Horizons 
In Aircraft Design and Construction 


Magnesium welded structures now feasible. Developed by North- 


rop engineers, the company has released detailed information for 


benefit of all industry. 


A TYPICAL EXAMPLE of the avi- 
ation industry’s all-out cooperation for 
victory (see page 94) was the action of 
Northrop Aireraft, Ine., in releasing 
full information on its “heliare” welding 
process after two years of intensive de- 
velopment by Northrop engineers. 

V. H. Pavlecka, chief of research, and 
Russ Meredith, welding engineer, to- 
gether with other men of the Northrop 
organization, believing that vast new 
Possibilities would be opened up in air- 
cralt design and construction by de- 
velopment of a satisfactory method of 
Welling magnesium, worked tirelessly 
to that end. They are confident now 
that their process permits the are weld- 
Ine of magnesium sheets, extrusions and 
tubing into structures simpler, lighter, 
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and stiffer than is possible in conven- 
tional duralumin construction. They 
point out, too, that methods of treating 
magnesium to make it less inflammable 
and more resistant to heat have been 
perfected. 

While magnesium has been used for 
some time in the aircraft industry for 
engine parts, wheels and accessories, it 
has not previously been used exten- 
sively as a primary construction material 
because of the difficulties in fabricating. 

Magnesium is the most abundant 
metal on the earth and in the ocean. 
About 15 percent of all the dissolved 
solid matter in the sea consists of mag- 
nesium chloride and magnesium sulfate 

enough to cover all the land areas’ of 
the earth to a depth of 60 or 70 ft. or 


9,000,000,000 lb. per cu.mi. The mother 
liquors from the brine of salt wells are 
always rich both in: magnesium salts 
and bromides. 

Nearly all the silicate rocks of the 
earth’s crust contain notable quantities 
of magnesium. Some of these are of 
commercial importance; examples are 
tale, soapstone, and asbestos, cement, and 
marble. The cost of magnesium alloys 
at the present time is greater than alumi- 
num alloys. However, because of new 
magnesium plants under construction 
and increased production in the plants 
now in operation, magnesium alloys will 
be cheaper than aluminum alloys in a 
very short time. Twenty-four thousand 
kilowatt hours are required to produce 
a ton of aluminum from Bauxite and 
only 18,300 kwh. are required to pro- 
duce a ton of magnesium, which has 54 
per cent more volume. Magnesium alloy 
will shortly be the most plentiful alloy. 
The world’s largest deposits of Brusite, 

(Zurn to page 323) 
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The giant troop and cargo transport now in mass production for 
_ the U.S. Army is equipped with Wittek Aviation Hose Clamps. 

























WITTEK AVIATION HOSE CLAMPS 


For Dependable Hose Connections 


Since the beginning of modern aviation Wittek has been a 
producer of hose clamps for that industry. From the epic 
days of 1924 when the U. S. Army Air Corps circled the 
globe in the three Douglas World Cruisers—to the present 
era of advanced military aircraft, Wittek has kept pace with 
the requirements of the industry for dependable hose clamps. 

Today, Wittek Aviation Hose Clamps are known as the 
standard of the industry and are being used by the outstanding 
builders of military aircraft. Wittek Aviation Hose Clamps 
are made of quality materials, by experienced craftsmen and 
designed to meet existing Army and Navy specifications. 
Wittek Manufacturing Co., 4305-15 West 24th Pl., Chicago. 
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The “flight recorder,” an electronic in- 
strument capable of recording tempera- 
ture and pressure changes at the rate 
of 144 readings every few minutes, has 
been developed by the Brown Instru- 
ment Co., subsidiary of Minneapolis- 
Honeywell Regulator Co., to aid test 
pilots in tabulating vital data on engine 
and plane performance in flight. It is 
a portable instrument and is now being 
used regularly by the Army, Navy and 
leading plane manufacturers. 

The instrument automatically records 
as many as 144 different readings 
throughout various parts of the plane 
and automatically prints a record on 
graph paper at the rate of about one 
reading approximately every second. As 
applied to the test flight of airplanes, 
most of the measurements are those of 
temperature, although the instrument is 
capable of recording any physical phe- 
nomena which can be transformed into a 
change of voltage or current. 

In the development of aircraft, the 
device is of importance in so far as it 
relieves the pilot of making test read- 
ings while he is engaged simultaneously 
in the operation of the plane. Accord- 
ingly, with an instrument of this type 
installed in the plane, readings will be 
made regularly and automatically and 
the pilot may devote his entire attention 
to the proper manipulation of the air- 
plane controls. Another advantage of 
the flight recorder is that many more 
readings may be obtained in a given 
time interval so that much more com- 
plete and detailed information of the 
flight is available than has heretofore 
been the case where readings were re- 
corded manually. 

The basie recorder, which is the result 
of several years of research, was in the 
process of development for use in indus- 
trial plants when the need arose for 
some new type of instrument capable 
of compiling test data on the Douglas 
B-1!), the world’s largest plane in flight. 
To meet this emergency, a corps of elec- 
tronic and mechanical design engineers 
went to work in the Brown laboratories 
and adapted the experimental recorder 
in ihe process of development for the 
test run of the huge plane. 

The requirements of the successful 
flighi recorder have been met by the 
ada}tation of a new type of self-balane- 
ing electronic potentiometer which com- 
plet«ly eliminates the mechanical gai- 
fanometers which have been used exten- 
sive'y in industrial equipment for the 
me:-urement of temperature. As ap- 
pliei to the measurement of tempera- 
ture. the relative temperature of any 
des xnated point on the plane or engine 
1s determined by means of thermo- 
ples located at the strategic points. 
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Flight Recorder To Ease Test Pilot's Job 


The difference in temperature between 
the two ends of the thermocouple pro- 
duces an electromotive force across its 


terminals. The voltage across a poten- 
tiometer equal to the thermocouple 


voltage is then selected by motordriven 
mechanical means. Ordinarily, the 
quality of voltages in the two cases 
is indicated by 0 current which in turn 
is measured by a galvanometer. In the 
electronic flight recorder, the galvanom- 
eter is replaced by a multi-stage ampli- 
fier which drives a motor to restore 
the cap on the potentiometer to the 
appropriate position. When the appro- 
priate null indication is obtained, the 
correct relative temperature is auto- 
matically recorded on a continuous chart. 
This is the essential method of operation 
for making one temperature reading. 

For making additional temperature 
readings, a switching arrangement is 
used to introduce any of the remaining 
thermocouples into the electrical system. 
The switching arrangement for selecting 
the appropriate thermocouple is syn- 
chronized with the recording mechanism 
so that when a null or balanced condi- 
tion obtains for each thermocouple in 
the test, its appropriate temperature is 
automatically printed on the chart 
paper. 

Features of particular interest in the 
new device are the replacement of the 
usual type of galvanometer by an elec- 
tronie amplifier, null indicator, and 
motor driving system which makes it 


possible to use the instrument in the 
severe conditions of temperature, hu- 
midity, and vibration which are en- 
countered in flying. The stability of the 
electronic system also gives the instru- 
ment its big advantage of making up to 
as many as 144 recorded readings in 
about 3 min. If all 144 thermocouples 
are employed, it is possible to get a 
reading of each individual thermocouple 
at an interval of approximately 3 min. 
If fewer thermocouples are used, it is of 
course possible to obtain readings of any 
one of the group in a smaller time inter- 
val. An additional feature which results 
from the improved design is that the 
instrument can measure to better than 
1 deg. F., whereas temperature meters 
formerly used and visually observed 
could not be depended upon to tempera- 
tures closer than about 10 deg. F. 

The flight recorder consists of two 
portable cases in addition to the indi- 
vidual thermocouples which are dis- 
tributed as the test data requires 
throughout the plane. Two instruments 
are contained in boxes about the size 
of a small suitease. The electronic am- 
plifier and recorder are in one case and 
the synchronized switching arrangement 
for the 144 thermocouples in the other. 
The complete installation weighs 128 |b. 
of which 63 Ib. are assigned to the 
recorder mechanism itself. The recorder 
uses 15 ft. of chart paper per hour, 
which is enough for a flight lasting 8 
hr. 





The portable “flight recorder,” new instrument which obtains data on engine and plane pertorm- 


ance in flight testing America's new fighting planes. 


Lieut. William C. Clay, USN, is inspect- 


ing the new instrument with E. B. Evleth, vice-president and general manager of the manufacturer, 
Brown Instrument Co., subsidiary of Minneapolis-Honeywell Regulator Co. 













GUN BARREL INSPECTION 


In just one pass through a gun barrel the Sheffield The Precisionaire, while it is being used extensively for gun 
Precisionaire tells the inspector whether or not the _ barrel inspection, has a number of othervery importantuses 
bore is within prescribed tolerance or, ifnot, whether _all described in bulletin 42-23. Write for your copy now, 
it is oversize, undersize, out-of-round, or bell mouth 

—also exactly at what point any dimensional dis- 

crepancy occurs. 


It takes no longer to inspect a gun barrel than it 
does to push a cleaning rod through it and no more 
skill, in spite of the fact that the Precisionaire is 
accurate to .0001”. Any new operator having no 
previous experience can be taught to handle this 
gage in less than fifteen minutes. 


Contrast this speed and this accuracy with inspec- 
tion by previous methods which were not only slow 
but which required the highest order of gaging skill 


in order to maintain accuracy. 


The same instrument provided 
with two slightly different gag- 
ing spindles is used to check 
the bore before rifling and C INDICATING 
then, by changing the spindle, INSTRUMENT 
give it a final inspection after 
it is rifled 


) 
| | 














TRANSPARENT ADIL 
ae INDICATOR TUBE Mii 









MASTER SETTING 
RINGS, MAXIMUM 
AND MINIMUM 









s | AIR SUPPLY 





























MASTER SETTING 
RINGS, MAXIMUM 
AND MINIMUM 













GAGING es 
SPINDLE - 2a 
GRADUATED eee - 4 
EXTENSION - 7 < 


a ~~, 
( FLEXIBLE SS 














CC I EES 


¢€ SHEFFIELD PRECISIONAIRE ) HANDLE D aie 

















| (bs ou in eo eee 


DAYTON, OHIO, U. S: A. <e cacti 









ORPORATION 2, Sts q 





S 


Pro 
P ro 


gett 
out 
able 
E 
ally 
forn 
mac! 
able 
used 
men 
quen 
oper 
man 
more 
Ty 
stitu 
grea 
verti 
tabl. 
obta 
seate 
the 
smal] 
prox l 
pens 


LEFT: 
conve 
Divisi 
on the 





FIG. 3. This La Pointe broach was specially tooled to turn out spring pack retainers from regular 


extruded bar stock. It has condensed several operations into an automatic sequence. The cost of 


the part has been reduced 75 percent. 


Shortcuts Speed Propeller Production 


PropUCTION MEN at Hamilton Standard 
Propeller Division of United Aireraft 
have exercised considerable ingenuity in 
getting the maximum volume and variety 
out of the limited machine tools avail- 
able. 

Engineers and tool operators continu- 
ally are seeking new methods of per- 
forming complex operations on standard 
machines which are more easily obtain- 
able than special machinery formerly 
used. Ingenious tooling and develop- 
ment of automatic feed mechanisms fre- 
quently eliminate the need for a skilled 
operator, thus releasing a trained work- 
man for higher responsibilities or a 
more difficult job. 

Typical of such planning was the sub- 
stitution of a Morton keyseater, not in 
great demand, for a Pratt & Whitney 
vertical shaping machine with a rotary 
table—a machine which was difficult to 
obtain. (See Fig. 1.) The Morton key- 
seater not only was in less demand than 
the shaping machine, but also was 
smaller and, because it was a standard 
product on the market, was less ex- 
pensive, 


LEFT: FIG. 1. 


Division of United Aircraft Corp., with a saving of 80 percent in labor 
on the operation and an increase of 40 percent in production of the 


Morton keyseater, through use of special fixtures, is 
converted into an automatic machine at Hamilton Standard Propeller 


The operation performed Ly the two 
machines in this case was the generating 
of a hex into the piston which serves 
as a combination piston and propeller 
retaining nut on all controllable pitch 
propellers. This hex permits the use 
of a wrench in adjusting the part. 

The Morton keyseater was converted 
into an automatic machine for this pur- 
pose by the construction of special fix- 
tures. A Geneva motion with a cam 
arrangement was utilized, the feed mech- 
anism being obtained from the cam and 
the divisions from the Geneva motion. 
This simplification in operation elim- 
inated the need of a skilled operator, 
conserved floor space, provided an 80 
percent saving in labor, and increased 
production 40 percent. 

The smooth finish of parts under 
stress loads, sueh as the spider which 
positions the blades, has always been a 
necessity in propeller manufacture. To 
perform these simple polishing opera- 
tions, machines and fixtures comparable 
to those required for the major manu- 
facture of the parts have been required. 

The arms of the spider, whether it is 


for a two, three or four blade propeller, 
are bored through the center to cut down 
the weight of the part and all these bores 
must be polished. Previously a turret 
athe was used and 18 min. were required 
for each operation. 

Production men of Hamilton Stand- 
ard and Cheney Bros., designed a spe- 
cial eccentric polishing head (See Fig. 
2), with the eccentricity obtained by 
the utilization of cams. Incorporation 
of a work holder and a feed mechanism 
made the machine semi-automatic and a 
special bob was designed to form the 
radii at the bottom of the arm bore. 

The operator now places the work in 
the holding fixture, starts the machine, 
and actuates the eccentric spindle to a 
stop which performs the required op- 
eration. Then the work is indexed and 
the same procedure followed for a sec- 
ond time. The entire operation of pol- 
ishing the arm bore and its radii is now 
performed in less than one-third of the 
time required with a turret lathe. 

Hydromatie propellers require a large 
quantity of spring pack retainers, 16 
being provided for each blade. These 
small U-shaped parts hold the springs 
which provide the drive between gear 
segment and propeller blade for chang- 
ing the pitch of the propellers. They 
are in effect the shock absorbers for this 
drive mechanism. 

Originally a specially formed ex- 
truded bar stock was used. This was 
first milled out through the center, 
broached, and then parted to the proper 
size. It was then necessary to grind 
the outer surfaces of the retainers to 
the proper close tolerance. 

In an effort to cut down the time re- 
quired to make these small parts and 
also to reduce the cost, Hamilton Stand- 
ard production men studied ways and 
means of providing an automatic ma- 
chine. 

A self-fed LaPointe broach was used. 
Careful analysis of the job enabled the 
substitution of standard rectangular bar 
stock for the special formed bar stock. 
Not only did this accomplish a saving 
in cost of raw material, but it also 
eliminated the problem of obtaining spe- 
cial stock. 

(Turn to page 320) 


part... . RIGHT: FIG. 2. An eccentric polishing head for polishing 
spider arm bores completes its operation in less than six min. Pre- 
viously a turret lathe was used and required over three times as long 
to complete the same operation. 
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Dependable FUEL PUMP performance is a pre- 
requisite to dependable ENGINE performance. 


The ROMEC fuel pump and vacuum pump illus- 
trated above were chosen as standard equipment 
on Jacobs aircraft engines to assure finest flight 
As the crew cannot perform better thon performance. The siete 
their hearts, so the planes and motors shown here are but a few 
cannot perform better than their pumps. 


Manufacturers of ENGINE-DRIVEN PUMPS, ELECTRIC MOTOR-DRIVEN PUMPS, and HAND-OPERATED FUEL PUMPS 


in the extensive 
ROMEC line of fuel, lubricating oil, air, ethylene 
glycol and hydraulic pumps. 


In this war emergency we pledge our unlimited 
cooperation in helping you attain the correct 
answer to every pump problem. Simply write 


us full details. 


PUMP COMPANY 


ELYRIA, O HG, U. S.A, 
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REVIEW OF PATENTS 


By A. HARRY CROWELL, Registered Patent Lawyer 





THE FOLLOWING are digests of the 
more significant of recent patents on 
aviation developments announced by the 
U. S. Patent Office. Mr. Crowell will be 
glad to furnish AviIATION readers with 
preliminary information entirely with- 
out charge respecting their patent and 
trademark matters. Address inquiries to 
Mr. Crowell, in care of Aviation, 330 
W. 42nd St., New York. Complete 
printed copies of any of the patents 
listed are obtainable at a cost of 10c. 
each directly from the U. S. Patent 
Office at Washington. 


Airfoil Lift Coefficient Varying Means, 
2,292,360. E. R. Brewster. A method of 
increasing the lift coefficient of the wings 
of an airplane in which the trailing edge 
of the wing or airfoil is split. A hinged 
flap, like the usual braking is provided, so 
that the propeller creates a strong suction 
behind this flap when it is open to permit 
reduced landing speeds. 


Portable Aircraft Catapult, 2,292,374. P. 
G. Hagenbuch. For use in restricted areas. 
The construction includes one or more 
track frames mounted on a truck or trailer 
body and having suitable guy wires and 
jacks, together with an airplane carriage 
mounted on the track. 


Safety Belt, 2,292,386. F. G. Manson. A 
shoulder-type quick detachable safety strap 
fastened at the top center of the chair 
frame with the ends connected at the for- 
ward sides of the chair frame to slidable 
pins. The pins can be simultaneously with- 
drawn to release the strap. 


Safety Device for Use on Aircraft Employ- 
ing Retractible Landing Gears, 2,292,392. 
G. Miller. A power circuit closed by 
operation of the landing lighting switch to 
remind the pilot that his landing gears 
should be operated. 


Aircraft Landing System, 2,294,882, A. 
Alford, assignor to International Telephone 
& Radio Manufacturing Corporation. The 
invention consists in a radio guiding means 
for directing the landing of aircraft and 
consists especially in an aircraft glide path 
having a radiation pattern of a hyperbolic 
or other shape, that allows the location of 
radiating antenna remote from a landing 
runway. 


Retractable Loading Gear for Airplanes and 
the Like, 2,294,918, R. L. Levy, assignor 
to Societe d’Inventions Aeronautiques et 
Mecaniques, SIAM. A device in which the 
lifting of the landing gear causes the re- 


traction of the shock absorber, and, con- 
Sequently, a reduction in the length of the 
under-carriage in the retracted position as 
compared to the extended position, and 


Particularly applicable to oleo-pneumatic 
Suspension devices of the so-called ‘‘two 
liquid’ type. 


Directional Instrument, 2,294,990, P. Kolls- 
man, assignor to Square D Company. A 
Magiietic compass which can be rigidly 
mounted on a fixed part of the craft simi- 
lar to other control instruments and which 


will :ot be affected by oscillatory vibra- 
tions, the dial being fixed in a substanti- 
ally \ertical position and the conventional 
gimbal mounting being eliminated. 


Airplane Control Balancing System, 2,295,- 
159, E. R. Child, assignor to Curtiss- 
Wright Corporation. Consists of elastic 
€vicvs acting upon the control stick or 


Tudd:r pedals of an aircraft, the devices 
havins no effect when the stick or pedals 
are i a neutral position, but having an 
mcreising effect tending to displace the 
control stick or pedals after they have 
once been moved in any direction from the 
neutral position. Counter-balances' the 
aerocvnamie forces tending to return con- 
trol surfaces to a neutral position after 
control function displacement. 


Airpiane Cockpit Enclosure, 2,295,345, J. R. 
Jerman, assignor to Vultee Aircraft, Inc. 
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The movable section or hatch has the rol- 
lers and trackways so mounted and formed 
as to be enclosed and free from ice forma- 
tion or aerodynamic drag. 


Propeller Blade, 2,295,454, P. D. Cesare, 
assignor to Di Cesare Offset Propeller Corp. 
The blade is formed completely of wood 
laminations impregnated and compressed 
to form a compact unit. Separate strips 
te ‘eo on for ultimately forming the 
shank. 


Unilaterally Supported Resilient Wheel 
Mounting for Aircraft Undercarriages, 2,- 
296,017, R. H. Bound and H. Dowty, 
assignors to Dowty Equipment Ltd. A 
unit designed for standardization and 
quantity production embodying an adjust- 
ment means for taking care of widely dif- 
ferent load and structural conditions. 


Aircraft With Sustaining Rotors, 2,296,250- 
1, J. A. J. Bennett, assignor to Autogiro 
Company of America. A mechanism for 
controlling the pitch angles of the rotor 
blades of a rotaplane or helicopter. It 
controls the craft in flight and can be 
used to obtain increased pitch angle when 
applied torque increases as in the case of 
a helicopter. In a rotaplane it may be 
used to obtain the necessary conditions for 
a jump start. 


Controllable-Pitch Propeller, 2,296,288, E. 
Martin and J. E. Anderson, assignors to 
United Aircraft Corp. The propeller has 
a range of speed regulating, pitch changing 
movements beyond the speed regulating 
range in which the propeller is brought into 
and out of a feathered condition. 


(Turn to page 324) 


Wright Uses Plastic Engine 


Parts To Save Aluminum 


Two engine parts, previously fabri- 
cated of sheet aluminum, are now being 
made of plasties by the Wright Aero- 
nautical Corp., makers of Wright 
Cyclone and Whirlwind aircooled plane 
engines. 

Cooling baffles and push-rod housings, 
formerly requiring five operations, are 
now made in one manufacturing opera- 
tion. They are formed under applied 
heat and pressure in molds with a base 
material, such as cotton fabric, being 
impregnated with phenolic thermoset- 
ting resin. The new parts are free of 
any critical material. 

Developed in cooperation with the 
Panelyte Division of the St. Regis 
Paper Co., the new parts have been 
fully flight tested and are now in quan- 
tity production for use as standard units 
on all Wright engines. 

M. B. Gordon, vice-president and gen- 
eral manager of Wright Aeronautical 
Corp., said that in addition to saving 
thousands of pounds of aluminum 
monthly, the plastic material more than 
doubles the service life of the parts in- 
volved, decreases engine weight and 
materially reduces manufacturing time 
and costs. 





COAXIAL ELECTRIC PROPELLER DEVELOPED BY CURTISS-WRIGHT 


A heavy duty six-bladed dual rotating propeller designed to more efficiently utilize the tre- 
mendous power generated by modern aircraft engines has been developed and is being delivered 


to the Army Air Forces for installation in fighting planes. 


Robert L. Earle, vice-president and 


general manager of the Propeller Division of Curtiss-Wright Corp., in making the disclosure, said 
the propeller was designed primarily to increase the efficiency of high altitude airplanes with 
2,000-hp. engines, particularly those in which propeller diameter must be restricted. The pro- 


peller is full feathering, electrically controlled and has hollow steel blades. 


Two sets of three 


blades rotate in opposite directions, eliminating torque effect, which greatly improves the control 


of high performance single-engine types. 
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The leading edge center section of the Vought-Sikorsky VS-44-A with the upper 
wing covering removed shows the stamped nose ribs A.’ The ribs are held parallel 
by channel sections "B" and are attached to the front spar 'C." Diagonal braces 
“D" are also used. Fuselage stringers over the pilots’ cabin are channel sections ‘'E"’ 
which lead from the fuselage bulkhead "F’’ to the spar 'C."’ The intake "'G" leads 
to the air duct "H" located inside the nose wing section. 


Shown here are details of the retractable nose wheel of the tricycle landing 
gear of the Douglas C-54 cargo plane. The main pivot of the gear is along 
the axis ''A-A" which rotates in bearings fixed on the side of the nose wheel 
well, Axis 'B-B" is the forward rotating axis for the upper retracting links 
also held by bearings fixed to the side of the nose wheel well. The gear is re 
tracted hydraulically by an actuating cylinder "C." The links "D" hold the 
gear in locked down position by means of a spring encased in the cylinder 
“E" which is a one-way acting hydraulic cylinder. The gear retracts by hy- 
draulic pressure actuating cylinder "E" which breaks the links ''D" allowing the 
main retracting cylinder ''C" to extend, rotating the oleo up and forward and 
also rotating the upper retracting links "F'’ upward and aft, which also tend 
to lift the gear. The rings ''G" are supports for the nose wheel steering cylir- 
ders "H" which are actuated hydraulically. 


The detachable tail unit of the Dornier 217 is shown below. The four plung 
ers "A" are extended by the four-lobe bell crank ''B,"” to go in the fitting: 
"C." This unit is replaced by the brake unit to convert the plane from ¢ 
level- to a dive bomber. . 


Illustrated above is the new type brake being 
AAA 


fitted by the Germans fo the Dornier 217 fo — 
make it a dive bomber. Shown here in the SSS MATT 
dive position, the four slotted flaps "A" have s o weseenvannany fF z 
been opened by being pulled forward along C  §YKQQ\KQno E S|.’ ZY, f}) 1a \ oS 
the beam "B’ and supported by the connect- a = 1 FylLc BANS | ° \s S 
ing rods "C." In closed position the flaps are fj pis X NI) We este 
faired into the tailpiece "D." The entire unit rr q Aux SSA ™ 

is detachable, being replaced by the shorter . ° Cc | \* : 

unit at right when the plane is being used in \ . 

its normal function as a level bomber. 
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Vickers Hydromotive Equipment is used on many of the most modern 


>ur plung 


be fitting airplanes. Republic’s P-47 illustrated here is representative. 


Vickers Hydromotive Controls are high pressure oil hydraulic controls 
that are so widely used because they do the job dependably, smoothly 


and accurately . . . no matter how severe the service. 


VICKERS Incorporated « 1400 OAKMAN BLVD. « DETROIT, MICHIGAN 
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Engineers and Builders of Oi! Hydraulic Equipment Since 19212 
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Hansen evs*-"'7¢ Air Hose Couplings 


genile pull on sleeve, plug is automatically ejected, 
line disconnected, air automatically turned off—no 
wastage of time, effort or air. Complete swivel action, 
eliminates entirely the customary kinking of hose. 


@ Hansen Push-Tite air hose couplings have won 
world wide recognition on the strength of their 
remarkable day in and day out performance 
handling air, grease and oil under every conceivable 
condition. They’re much faster because there is 
nothing to turn, twist or lock—a slight push of plug 
into socket, it is connected—air is instanily turned 
on and there is absolutely no leakage of air at any 
pressure from an ounce to over 14,000 pounds. A 


Hundreds of thousands of Hansen Push-Tite air 
hose couplings are on the production firing line 
in most of the large industrial plants throughout 
the world, a recognition of merit based entirely on 
outstanding performance. Send for free catalog. 
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Shown at left are details of the bomb racks of the twin-engine 
Manchester heavy bomber, with one of the large bombs in 
place. The conduit “A” carries the firing impulse from the 
bombardier's ralease-butfton fo the distributor box "B." The 
impulses then go to connector-boxes "C," then through cables 
“D" to the trigger “E." Different sized bombs may be carried 
for different missions through adjusting the bomb locking pins at 
varying lengths through the holes "F" in the bomb rack. Note 
the large size and apparent strength of the longerons "G" and 
cross members “H" through which the bomb load is dis- 
tributed. 
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The elevator control torque tube of the Lae 
Vought-Sikorsky VS-44-A is shown at the sw S 
right. The torque tube "A" is actuated by ; yy 
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The right side of the inward retracting. landing gear of the Focke- 
Wulf 190 is shown at left. The locking mechanism at "A" is 
electrically operated, as is the retracting gear itself, which pivots 
the rod "B" in and up to pull the gear into the well. Travel of 
the rod tightens the cable ""C" which retracts the tail wheel, thus 
eliminating the need for a separate power unit for that part of 
the landing gear. “D" is the line from the cockpit to the hy- 
draulic brake. Note that the fairing "E" comes only a little way 
below the hub of the wheel; another piece on the fuselage moves 
in behind the retracting wheel to complete the enclosure. (For 
other details of the Focke-Wulf 190 see AVIATION, October, 
1942, page 233.) 
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The hull-tail frame construction of the Vought-Sikorsky VS-44-A is 
shown at the left. The spar for the vertical fin is attached to the 
bulkhead "A" which is reinforced with angles 'B’ to distribute the 
load. The bottom of this bulkhead "C" is heavier than the other 
bulkheads in this section to absorb the fin loads. Attached to the 
bulkhead are bottom stringers ''D' and the keel E" which at this sta- 
tion is a T-section. (See also AVIATION's Sketch Book for March, 
May, June and October, 1942.) 











Construction of the Douglas A-20 fuselage 
where the stabilizer and fin are attached is 
shown at right. The root spars are integrated 
with the fuselage bulkheads "A" in much the 
same manner that a wing center section is 
joined to the fuselage. The outer panel of 
the stabilizer is attached to the roof by four 
bolts at the fittings "B." The fin is attached 
to the fuselage on the same bulkheads along 
the flat surfaces ""C." Note the reinforcing 
angle stringers "D" along the forward bulk- 
head and those between the bulkheads ''E." 
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TODAY...IT’S MEN AND SUPPLIES 
TOMORROW ..... EVERYTHING! 


Today, Air Forces of the United Nations are drop-shipping men 
and supplies in parachutes equipped with Joyce-made fittings. 
More than a dozen leading manufacturers are using Airchox- 
Joyce Parachute Hardware for greater safety and reliabil- 
ity. This is a tribute to the skill and precision employed in the 


making of every piece of equipment bearing the Joyce name. 


AIRCHOX COMPANY, wee 


Tomorrow, from the same skies—brightened with Peace—wil! 
float farm-fresh dairy products, fruits and vegetables... 
mail and express ... from giant cargo ships in too much of c 
hurry to land for the conventional type of unloading. 
And these parachutes, too, will be equipped with special 
Joyce-made fittings to insure safe landings F.O.B. the Sky. 


General Offices, 8 So. Michigan Ave., Chicage 


PARACHUTE HARDWARE + COLLAPSIBLE WHEEL CHOCKS ~- EXACT AIRSPEED COMPUTER + MOORING ANCHOR KIT 
TOW-TARGETS FOR AERIAL AND ANTI-AIRCRAFT GUNNERY + AIRCRAFT SPINNER AND PROPELLER BLADES 








camboc Announces Three War-Vital Facts 
Concerning Performance... Production ... Price 


The superb performance of millions of Camloc Fast- Camloc has met, with colors flying, the require- 
eners on U. S. military aircraft in combat service has ments of tentative specification AN-F-8-5, and car- 
earned for Camloc the designation—Victory-Proved. 

Now comes additional evidence of Camloc leader- 
ship. Evidence in the form of impartial facts scien- be glad to send you full details of the test results. 
tifically determined. 


ries complete army and navy approval. We will 


PRODUCTION SPEEDS UP! 


So enormous is the demand for Camloc by 
aircraft manufacturers and by the armed 
forces that production facilities have been —— 
greatly expanded. Today, Camloc is prepared my” One of the most important of Camlocs many advantages is the 
to furnish fasteners at the high speed rate : fact that the Stud Assembly is a single unit assembled at the 
of over 50,000,000 a year! Camloc factory. That means the cross-pin need never be removed. 
It is staked, and additional safety is provided by a dam at the 


PRICE GOES DOWN! end of the Cam Collar detent. Only the simple Camloc hand plier 


Of added interest to engineers, production and is needed to insert the stud into the Grommet. This is of special 
purchasing executives is the fact that Camloc, advantage in installation, particularly when sheet warpage and accumulated 
more than ever, is the economical fastener. tolerances occasionally necessitate the use of different length studs than those 
By saving precious installation time, it lowers specified originally. Camloc is four to ten times faster in installation than 
production cost. And now greater volume 
has permitted a substantial price reduction! 


CAMLOC FASTENERS ARE 4 TO 10 TIMES FASTER! 


other fasteners, and permits tremendous savings in labor time and pro- 
duction expense. 





CAMLOC FASTENER CO., 420 Lexington Avenue, New York, N. Y. 


Representatives: A. B. Boyd Co., Los Angeles * San Francisco * Portland * Seattle « S. A. Long Co., Inc., Wichita 
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.Power Presses 





POWER PRESSES 


Die Cushion Size and Ring Holding Pressure Required 


(When dimensions of first drawn shell are available) 


TO OBTAIN the correct draw ring holding pres- 
sure for the first draw on a given shell—of one 
operation or more—the circumference and the 
thickness of the first draw are required. This 
also applies to irregular drawn shells. 

To find the size of cushion or the draw ring 
holding pressure required, proceed as follows: 

Multiply the cireumference of the first drawn 
shell by the thickness of the stock. This is the 
cross-section area at the drawr diameter. Then 
multiply the factor in the table corresponding 
closest to the thickness of stock used. The result 


will be the ring holding pressure required by the 
pneumatic die cushion. Next, select a pneumatic 
die cushion, from the specifications shown in the 
catalog as to ring holding pressure. Taking the 
pressure required, and dividing by the piston 
area, you will get the result of the air pressure 
required by the pneumatic die cushion to draw 
the shell. If this pressure is higher than what 
is available from the shop air line, or, that can 
be supplied, a cushion must be selected to suit 
the maximum shop air line pressure available. 
Rules for various thickness of stock follow: 





Pressure in 
Lb. Required 


Thickness 
of Stock 


.010 30,000 
015 27,500 
.020 25,000 
025 22,500 
.030 20,000 
.035 17,500 
.040 15,000 
.045 12,500 
.050 10,000 
.055 9,000 


Thickness Pressure in 


of Stock Lb. Required 
.060 8,000 
.065 7,500 
.070 7,000 
075 6,500 
OF0 6,000 
085 5,900 
.090 3,000 
095 4,500 





ON ALL THICKNEsS of stock greater than 0.100 
in., a factor in the table of 4,000 can be used 
satisfactorily. For example, the first draw on a 
given shell, 4 in. in diameter, stock thickness of 
0.040 in., the circumference is approximately 
12 in. Thus, 12 in.x0.040 in. equals 0.48 sq. in. 
of cross-section area at the drawn diameter of 
this given shell. From the table we find that 
for 0.040 in. stock, we require 15,000 psi.; thus, 
we have 0.48x15,000, which equals 7,200 lb. ring 
holding pressure to be supplied by the pneumatic 
die cushion. From the catalog, we find a 12-in. 
pneumatic die cushion has 113 sq. in.; thus, 
7,200 divided by 113, equals 63 lb. pressure at 
which the cushion should operate. If this pres- 
sure can be supplied, the cushion is suitable. 
The ring holding pressure required on various 








Courtesy of Dayton Rogers Manufacturing Co. 


thickness of stock is as per cross-section area, 
which varies with the thickness of stock—the 
thinner stock requiring greater ring holding 
pressure. The cushion selected should be from 
the dimensions and specifications shown in the 
catalog, so that it will pass through the press 
bed opening. If a single cushion will not give 
the desired ring holding pressure, a tandem type 
will have to be used. In general, it is good 
practice to equip the average press with ring 
holding pressure, on 100-lb. air line, having one- 
sixth of the total press tonnage. 


NOTE: Stripping Pressure Required on Compound Blank- 


ing and Piercing Dies: (Formula) L XT X3,500=SP. 
T=thickness of material to be stripped from compound 
punch. 

L=Length of stripped section of blank or circumference. 


SP=stripping pressure required by pneumatic cushion in 
pounds. 











































RY SIONIFICANCE 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL INC, 


AVIATION, November, 1942 





a P-2 


CLASSIFICATION 
SUB CLASSIFICATION . 


Production 
Power Presses 


POWER PRESSES 


Cushion Engineering Data 


Tonnage Capacities on Presses 


Capacity of Crankshafts at the Bottom of the Stroke 





TONS 
Crank 





Shaft 
Dia. 


Gated sts 


Double 


Crank 
Shaft 
Dia. 

I sted t=) 





Double 
Crank 


Press 





1% 6 
114 
15% 9 
1% 
1% 12 


” 


2 14 
2% -- 16 
2% . 18 


21, 4 22 
2% ~ 26.5 


3 31.5 
3% 37 
31% oa. 
4 56 
AY, ey, 71 


5 88 88 
514 - 106 106 
6 126 126 














61% 150 
7 180 
7% 215 
8 255 
9 345 


10 450 
11 650 
12 900 
13 1150 
14 1400 


15 | 1700 
16 


17 
18 


20 
22 
24 











The tonnage figures do not apply to end wheel type of presses with overhanging grank-pin. 


Ir Is Customary PRacTICE to equip the average 
press with draw ring holding pressure one-sixth of 
the total press tonnage. In doing so, you are 
always assured of equipping your press witb the 
maximum size cushion that will operate satis- 
factorily on a given press. On the average inclin- 
able press, it is usually necessary to resort to 
tandem construction. To figure the draw ring 
holding pressure produced by a pneumatic die 
cushion, multiply the surface of the piston or 


pistons, in square inches, by the air pressure used 
on the given cushion, in square inches. Example: 
If an 8-in. size cushion is used, surface would be 
48 sq.in. If the working pressure from the shop 
air line to the cushion was 50 psi., 50 times 48, 
equals 2,400 lb., which would be developed on the 
draw ring. In other words, on a 50-lb. maximum 
shop air line, using an 8-in. cushion, the approxi- 
mate maximum draw ring holding pressure avail- 
able would be 11/5 tons. 


Courtesy of Dayton Rogers Manufacturing Co. 
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Magnaflux Inspection—Two brochures 
describing new technique for detection of 
structural flaws by fluorescence under 
black light—Magnaglo for magnetic metal 
parts and Zyglo for non-magnetic parts— 
developed by the Magnaflux Corp., 5908 
Northwest Highway, Chicago, IIl. 





2 


Relay and Timer Guide—Designed to 
serve as a guide to relay and timer selec- 
tion and usage is the new Dunco Relay- 
Timer Catalog. It is fully revised, pro- 
fusely illustrated and contains detailed 
specifications and engineering information. 
The catalog introduces a new type desig- 
nation system said to simplify specifying 
of required special features on units which 
are otherwise standard. Electrical infor- 
mation, base and cover dimensions, coil 
data, magneto structure diagrams and di- 
mensions, contact diagrams and mounting 
styles are also included. Struthers Dunn, 
Inec., Juniper & Cherry Sts., Philadelphia, 
Pa. 


3 


Airport Runway Construction — Con- 
densed information from recent reports 
on design and construction of airport run- 
ways and highways is available in Better 
Bases for Better Surfaces, published by 
Solvay Sales Corp., 40 Rector St., New 
York, N. Y. 








-4 
Cowl Fasteners—Nearly 50 illustrations 
and diagrams are included in the new 
service bulletin covering installation and 
maintenance of Camloc aircraft cowling 
fasteners. The Camloc Fastener Co., 420 
Lexington Ave., New York, N. Y. 


Press Brakes—A new profusely illus- 
trated catalog on press brakes and their 
uses, showing applications, giving bend- 
ing and punching load charts, features for 
special work and several pages of dies and 
their uses, has just been issued under the 
designation Catalog B-1 by the Cincinnati 
Shaper Co., Cincinnati, Ohio. 





6 


Mounted Wheel Manual—FEdited for 
wartime uses is a new booklet on the use 
of mounted wheels and accessories for 
portable tools, featuring colored illustra- 
tions correct within a few thousandths of 
an inch and showing a wide variety ot 
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This AVIATION Reader's Service is being made available through 


the cooperation of manufacturers to help executives save that 


invaluable item—time. 


It is your service to use—a service which 


can mean a profit in both time and convenience. 


portable tools accessories, including minia- 
ture steel cutters, polishing wheels, sand- 
ing drums, disks and many other produc- 
tion time-savers. Published by the Chicago 
Wheel & Manufacturing Co., 1101 W. Mon- 
roe St., Chicago, Il. 
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Cutting Tools—A 6x9-in. 
catalog covering its complete line of cut- 
ting tools has been made available by the 
Genesee Tool Co., Fenton, Mich. It illus- 
trates and lists sizes of standard tools 
available and also shows a large number 
of group photographs of special tools 
which the company is equipped to pro- 
duce. It also contains tables covering 
standard items such as standard keyways 
for cutters, dimensions of Morse and B& S 
taper shanks, weight per inch of round 
bars, ete. 





condensed 


8 

Data Chart—A pocket-sized slide chart 
called the Summary of Technical Data on 
Carpenter Stainless Steel, which gives 
general characteristics of any stainless 
steels, such as analysis, magnetic proper- 
ties, heat treatment, toughness, hot work 
properties, etc., has been prepared by the 
Carpenter Steel Co., 128 Bern St., Read- 
ing, Pa. 





9 

Grinding Wheel Care—A new 26-page, 
illustrated data booklet titled Grinding 
Wheels, Their Construction and Selection 
containing tables and charts detailing 
grain and grade specifications, recom- 
mended grinding wheel speeds, minimum 
spindle diameters and wheel weights, func- 
tional facts of grinding wheel operation 
and a section on honing and superfinish- 
ing stones has been published by Mid-West 
Abrasive Co., 1960 E. Milwaukee Ave., 
Detroit, Mich. 





10 


Steel Handbook—A revised edition of the 
Handbook of Special Steels incorporating 
information on various grades of stain- 
less, tool and other special alloy steels 
particularly adapted for design engineers 





and production men contains data for 
selection, treatment and use of thes 
steels, with finder charts and tables t 
facilitate reference. The Allegheny Lui. 
lum Steel Corp., Pittsburgh, Pa. 





Construction Glues—The title of an eight. 
page illustrated bulletin on use of glue 
in construction work, designed for thos 
utilizing this new technique for the firs 
time. Published by I. F. Laucks, Ine, 
911 Western Ave., Seattle, Wash. 





12 


Hydraulic Presses—An eight-page, illu: 
trated folder describes hydraulic presses, 
including a giant 7,200-ton forging ani 
extrusion press being set up for aircraft 
manufacture, is available from Hydrauli 
Press Division, A. B. Farquhar Co., Ltd, 
York, Pa. 











13 


High Cycle Generation —A four-page br 
chure illustrating and describing Buk 
high eyele generation sets for high speel 
tools. Burke Electric Co., Erie, Pa. 


14 


Engine Care—A _ technical bulletin & 
scribing the three fundamental _ step 
necessary in aircraft engine cleaning al 
paint stripping for major overhaul hi 
just been published by the Curran Cor} 
6 Pleasant St., Malden, Mass. 





15 — 
Recessed Head Screws —A 44-page, illu 
trated catalog, including price list, of tt 
cessed and slotted wood, sheet mets 
machine, cap and set screws and machi! 
screw and wing nuts, rivets and bur 
rods and specialties manufactured } 
Reed & Prince Mfg. Co., Worcester, Ma* 








16 —— 
Gaskets, Packings and Seals—<An eig!! 
page illustrated brochure with drawil? 
covering cork compositions, cork-and-s!! 
thetics, synthetics, cork-and-rubber, 4! 
fibrated leather products of Armstrol: 
Cork Co., Lancaster, Pa. 
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| Superfinishing Machine 


The Foster Division of International 


| Machine Tool Corp., Elkhart, Ind., has 
} added a 4x36-in. model and made im- 
} provements on its 4x18-in. model super- 
| finishing machines. The machines are 





finish 
work 
5 such as shafts used in aircraft engines 


where seratches and defects 
eliminated. The machines are 
equipped with manually controlled vari- 


able-speed drive to the spindle, and a 


surface 


} Variable-speed drive to the oscillating 


head. This head is also provided with a 
hydraulic traverse, the 


to 30 in. per min. Bed casting is heavy 
and rigid to eliminate vibration dam- 
age to the finish. Drive for the head, 
hydraxlie pressure pump and reservoir 
and cutting fluid pump and reservoir 
are lovated within the bed. An enclosed 
ball } aring motor drives the variable- 
speed transmission, providing an un- 
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| For the informative literature reported on these pages—or for more 


| information on the new products described—simply fill in the Re- 


We'll do 


There is no cost, no obligation. 


: MODERN MACHINE TOOLS 


limited number of spindle speeds from 
25 to 690 rpm. Oscillating head carriage 
is longitudinally traversed by a double- 
end hydraulic cylinder bolted to the 
back side of the head carriage. A fixed 
piston rod, arranged with a single pis- 
ton, causes travel of the cylinder and 
head in either direction. Traverse rate 
may be varied from 0 to 30 in. per min. 
through an aperture control valve. 
Three or four jaw, or collet-type chucks 
may be used on the machines.— 
AVIATION, November, 1942. 


18 
Automatic Arc Welder 


'A new unit for automatic are weld- 
ing with heavily coated electrodes in 
cut lengths has been developed by the 
General Electric Co., Schenectady, N. 
Y. In addition to the complete unit, the 
essential elements of the equipment are 
being made available so that automatic 
are welding heads originally designed 











Bi 


for operation with thyratron controlled 
coiled electrodes can be converted for 
welding with stick electrodes. The unit 
is said to be particularly adaptable to 
work where one or more complete units 
ean be made with a single electrode, 


Circle key numbers, fill in, clip to your letter- 
head and mail no later than Dec. 31, 1942. 
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What are the time saving, efficient ways to handle 
today’s production. ..service. ..or testing problems 
for today’s aircraft? 

What equipment will those same operaticns need 
tomorrow ? These are your problems. 

Whiting Aviation Division has the air-experience 
and engineering to cooperate with you in solving them. 


Main Office and Plant: 15623 Lathrop Ave., Harvey, Ill. 
Western Office: 6381 Hollywood Bivd., Los Angeles, Calif. 


Branch offices in New York, Philadelphia, Pittsburgh, Detroit, Cincinnati, and St. Louis 
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such as tubular assemblies where the 
starting and finishing ends of a single 
weld speed overlap. In operation, the 
welder inserts an electrode in the 
clamp, presses the start button, and 
the equipment strikes and maintains 
the are, feeding the electrode at proper 
rate to maintain the preset are voltage. 
Welding continues until stopped by a 
limit switch, at which time the elec- 
trode clamp returns to starting posi- 
tion to receive a new electrode.—Avia- 
tion, November, 1942. 
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Hydraulic Press 


Hydraulic Machinery, Inc., Detroit, 
Mich., is introducing a 25-ton pressure 
press of the following specifications: 30 
in. stroke, 60 in. of daylight, 4.4 in. 
closing speed, .8 in. per sec. 








per. see. 


high pressure speed, 5 in. per sec. open- 
ing speed, 25 in. from floor to 18x18 in. 
platen, combination pump, relief, check 
and unloading valve, 74% hp. 1,200 
r.p.m., 3 hp. 60 eyele motor. The press 
is of welded steel construction mounted 
on a flared base 30x30 in. and the over- 
all height is 139 in. Power unit may be 
installed in another room or building.— 
AviaTIon, November, 1942. 


to 1/16 in. diameter. Sensitivity is at- 
tained by balancing the spindle by 
means of the vertical component of 
the belt tension. Machines with one, 
two, three and four spindles can be 
furnished. Each spindle is equipped 
with an independent finger tip control 
and each spindle may be run at an in- 
dependent speed to suit the size and 
type of tool being used and material 
being eut. Standard equipment includes 
two spindles for each spindle mount, 
one for Jacobs cut and one with tapered 
hole for tapered shanks.—AVIATION, 
November, 1942. 
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20 
Sensitive Drill Press 


‘\ new Supersensitive Drill Press for 
extremely small drills and other tools 
is announced by the Edward Blake Co., 
634 Commonwealth Ave., Newton Cen- 
tre, Mass. The machine has a standard 
range of eight speeds from 3,000 to 23,- 
000 rpm., said to give proper surface 
speeds on drills from .004 in. or smaller 
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Hand Screw Machine 


Developed to meet the need for tools 
capable of accurate and continuous 
production, the No. 830 hand screw 
machine with capacity for 3-in. round 
bar stock has been introduced by 
Logan Engineering Co., 4901 Lawrence 
Ave., Chicago, Ill. Features of design 
and construction listed by the manu- 
facturer include: precision ground bed 
with two prismatic V ways and two 
flat ways; precision, pre-loaded ball 
bearing spindle mounting; turret holes 
bored from the headstock; turret and 
cross slide provided with adjustable 
jibs to compensate for wear. A new 
speed collet chuck for round work which 
may be fed through the spindle and a 
bar feed attachment are offered as ac- 
cessories.—AVIATION, November, 1942. 











Vertical Turret Mill 


The ‘‘Perfect 36’’ vertical turret 
mill for boring, drilling and turning 
ferrous and non-ferrous castings, forg- 
ings and similar pieces, has been intro- 
duced by the Rogers Machine Works, 
Inc., 125 Arthur St., Buffalo, N. Y. The 
specially designed swivel head and main 
head permit two operations simultane- 
ously. Incorporating the swivel design in 
the side head, quicker and simpler tool 
setting for irregular pieces is said to 


be possible due to the ability to set the 
side head at any angle up to 35 deg. 
either way. In addition to the swivel 
side head and “table level” horizontal 
chuck, the mill has a motor-driven trav- 
erse, heavy duty main clutch running in 
an oiltight case. Main and side heads 


have 8 vertical and horizontal feeds 
each.—AVIATION, November, 1942. 
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Balancing Machines 


Available in a variety of models 
ranging from bench size to large floor- 
and pit-type models, the balancing ma- 
chines produced by Bear Mfg. Co., In- 
dustrial Division, Rock Island, Ill., are 
said to show both angular position and 
amount of unbalance at the same time. 
It is said that with the machines it is 
unnecessary to static balance before a 
dynamic balance test can be made, and 
that the machines reveal whether a 
static or dynamic unbalance is present 
without reversing ends of the body be- 
ing balanced.—AviaTion, November, 
1942. 
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Moisture Registers 





Two new moisture registers especially 
adapted to aireraft work have just 
been developed by Moisture Register 
Co., 5117 Kinsie St., Los Angeles, Calif. 





One model has been designed for use 
with regular lumber, the other a varia- 
tion for testing veneers and plywood 
as thin as 3 in. It is said tests can be 
made practically instantaneously, and 
very little training is required to use 
the units since results are shown on 
reading dials. The instruments are port- 
able, the total weight being but 5 lb.— 
Aviation, November, 1942. 
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SHOP EQUIPMENT & ACCESSORIES 





Air-cooled Welder 


A new air-cooled heavy duty welder, 
designated the 250 F has just been 
introduced by the Ergolyte Manufac- 
turing Co., Lawrence St. at Erie Ave., 
Philadelphia, Pa. The air cooling is 
designed to reduce the thermal stress 
which strains the insulation of ordinary 





machines, making it particularly adap- 
table to constant work necessary for 
today’s production schedules. 
of handling an electrode from Ye to ¥ 
in., the new model has 24 heat steps, 
an input voltage of 230 volts and a 
current range. of from 15 to 250 amp. 
The 250 F has a 60 evele frequency and 
operates on a single phase or one phase 
of a two or three phase current.— 
AVIATION, November, 1942. 


Capable 
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Selector Valves 
Two new four-way hydraulic selec- 
tor valves, just announced by Bendix 
Aviation, Ltd., North Hollywood, Calif., 
bring its line to nine models, covering 
every tube size and stvle from } in. to 





+ in. ineluding dual and triple bank 


valves. All duplicate the basic radial 
design using co-axial shafts which per- 
mit all handles to be operated simul- 
taneously when desired. Fewer parts, 
low pressure drop, and plastic poppets 
are features of the Bendix valves. The 
newest models are for #-in. tube size 
with integral check and relief valves, 
and for #-in. tube size.—AviaATION, 
November, 1942. 
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Reflex Camera 


A highly mechanized camera which 
has been used to photograph monometer 
readings has been developed by the 
Motoflex Camera Corp., 271 Madison 
Ave., New York, N. Y. It differs from 
other reflex cameras in that upright 
as well as inverted image is visible up 
to the moment of exposure. The image 
may be viewed by means of an auxil- 
iary mirror when the camera is above 
eye level. A new type, electrically oper- 
ated by-pass shutter requires no man- 
ual re-setting for taking consecutive 
pictures. Exposure range is from 1/120 
see. to 13 sec., with the exposure dial 
being illuminated like a radio dial. 
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Three sizes of pictures can be made: 
34x5; 4x5 and 5x7 with capacity for 
344, 300 and 171 negatives respectively. 
New film is automatically moved into 
place after each exposure. As each film 
is exposed, an identifying number is 
automatically flashed on the margin, 
forming a permanent record. In addi- 
tion, the camera has two other counters; 
one to keep track of the number of ex- 
posures made for each subject and one 
that records the amount of film used 
and the amount still left in the camera. 
An electrically operated mechanism 
makes it impossible to operate the 
camera until the safety slide has been 
removed. Remote control is also pro- 
vided. The camera is approximately | 
ft. high and wide by 14 in. long and 
weighs less than conventional studio 
cameras.—AVIATION, November, 1942. 
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Adjustable Service Stand 


A new portable and adjustable work 
platform for servicing large aircrait 
has been developed by Pacific Engineer- 
ing Corp., 3123 San Fernando Road, 
Los Angeles, Calif. Height can be ac- 
justed from 3 to 10 ft. by means of hy- 
draulie strut equipped with mechanical 
safety pin. Of all-steel construction, 
the stand is designed to safely support 


AVIATION, November, 1942 
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White-Rodgers automatic temperature 


modulation equipment relieves pilots for 
greater concentration on figh ing power by 
providing completely automatic control of: 


Engine cowl flaps (both air and liquid 
cooled). 


Oil cooler shutters or flaps. 


Cabin temperature (both super-charged 
and normal). 


Carburetor air temperature. 


Upon request, engineering data will be 
furnished to manufacturers requiring con- 
trols for the above or other temperature 


control applications. 


WHITE-RODGERS EL 












LOCKERS 


SHELVING 








The Conservation 
Substitute for 
Penco STEEL 

Equipment 
e 
COMPLETE LINE— 


STANDARD STYLES AND SIZES 
ENGINEERED CONSTRUCTION 





For Your Emergency 
Storage Facilities 


Don’t neglect your storage facilities 
simply because steel equipment is not 
available. It still pays to boost workers’ 
morale with adequate clothes lockers— 
to keep production running smoothly 
with shelving and cabinets for storage 
of tools, materials, parts, finished 
products. . 


Penco Wood Storage Equipment will 
give satisfactory emergency service. 
Sound, engineered construction assures 
superiority to home-made wood equip- 
ment. A variety of styles, sizes and fin- 
ishes is available, comparable in many 
respects to steel. Consider wood lock- 
ers, shelving and cabinets for your 
immediate needs. Then ask for full 
information and prices on the complete 
Penco line. 


Get the Storage Equip- 
ment you need now— 
in Wood! 


Penn Metal Corporation 
of Penna. 


In Business Continuously. Since 1869 


32 Oregon: Avenue, Philadelphia, Pa. 








































loads up to 1,500 lb., with a base of 
4x11 ft. assuring safety. Stabilizing 
braces resting on large diameter steel 
pads permit solid footing on uneven 
ground and assure equalization of the 
working platform. The platform can be 
moved by attaching to a car or truck by 
means of a telescopic tow bar. While 
being towed the platform rolls on two 
16-in. air wheels.—AviaTion, November, 





29 
Matched Assembly Units 


A trio of matched assembly units, 
called the ETN group, designed to 
facilitate handling and moving radial 
aircraft engines from packing case 
through final stages of engine nacelle 
build-up has been introduced by Avia- 
tion Division, Whiting Corp., Harvey, 
Ill. The group includes: Model E engine 
cleaning stand for initial operations in- 
cluding preliminary accessory installa- 
tion; Model T engine transfer carriage, 
which fits into the other two units to 
simplify transfer of engine from one 
to the other without overhead handling 
and for additional accessory installa- 
tion; and Model N, rotatable nacelle 
build-up unit, which provides support 
for final accessory, cowling, plumbing, 
wiring and other installations. Tubular 
construction provides simple design 
with maximum accessibility. The units 
are available in various capacities for 
all sizes of large radial engines.— 
AviaTIon, November, 1942. 
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Oxygen Manifold 


Scott Aviation Corp., Lancaster, 
N. Y., announces an oxygen manifold, 
a precision accessory designed to direct 





the flow of oxygen from an outside 
source to service tanks, from service 
tanks to the regulator or to other equip- 
ment necessary on systems essential to 
high altitude aircraft performance. The 
new unit has been designed to prevent 
loss of total oxygen supply in event of 
a direct tank hit and is reported cap- 
able of serving any number of tanks 
either centrally located or dispersed 
throughout the plane.—AVvIATION, 
November, 1942. 
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Screw-Holding Screw Driver 


A non-magnetic screw-holding screw 
driver has been developed by Millen 
Mfg. Co., 262 Washington St., Boston, 
Mass. A gripping lever moves in and 
out of the grooved blade to hold the 
serew securely while it is being started 
or driven. This is operated with one 
hand, and comprises but two moving 
parts: the lever itself and a slide, 
placed near the handle, which is moved 




















AVIATION, November, 1942 
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down to grip the screw, up to release 
it. It is said the driver can be used 
with screws of any material—brass, 
steel, aluminum, fiber, ete., to eliminate 
use of wires, pliers, glue and other 
means of holding screws in places where 
the operator’s free hand cannot reach. 
—AVIATION, November, 1942. 
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Parts Testing Chamber 


To test aircraft parts and radio 
equipment used in high altitude work, 
Kold-Hold Mfg. Co., Lansing, Mich., 
has developed a stratosphere chamber 
operating between plus 200 deg. F. and 
minus 75 deg. F., with an internal pres- 
sure variation from ambient at the 
location of the unit to 3 in. of mereury 
absolute. Both pressure and tempera- 
ture variations are controllable through- 
out their ranges. The unit, which uses 
Freon-12 as refrigerant, has an interior 
chamber volume of approximately 186 
cu.ft. Humidity control is from 25 to 
95 percent, relative to all temperatures 
above plus 40 deg. F., or at a fixed bot- 
tom temperature of plus 32 deg. F. 
Heating equipment is composed of strip 
heaters arranged so that the forced 
convection circulates air during the 








heat eyele. Three indicators are pro- 
vided for continuous recording of tem- 
perature, pressures and _ humidity. 
Twelve mechanical connector shafts 
through the outer shell project inside 
the liner, permitting attachment of flex- 
ible or angular rigid shaft or small belt 
drive. Eighteen electrical connections 
are also provided.—AviaTION, November, 
1942, 
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Compressed Wood Mallet 


Hardness and durability of wood is 
increased through a patented chemical 
and compression process employed in 
manufacturing the Tornado Prestwood 
Mallets of the Breur Electric Mfg. Co., 
5100 N. Ravenswood Ave., Chicago, Ill. 
pn new mallete—in three sises and 

eights—ean be produced in quantity 
inl are available on short notice without 
priority—AvraTIon, November, 1942. 
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BETTER LIGHTING SpsEDS 
WAR PRODUCTION: 


QUICK DELIVERY ON DEPENDABLE 


FOR INDUSTRIAL PLANTS, 
DRAFTING ROOMS, OFFICES 


We offer you two of the most important essentials for today's Production 
demands. First, as the result of our 40 years of lighting experience, we manu- 
facture the efficient, high-quality Fluorescent Lighting Equipment necessary 
to provide good illumination. Second, our entire factory and force is geared 
up to give you quick delivery on jobs of | to 1000 units. Write or wire today. 


Open or Closed-End Types 
Porcelain Enamel or Non-Metallic 
Reflectors 











































For More Production 
Through Better Sight— 


Talk to the Wartime Lighting Counselors 
whose services are available to you with- 
out obligation through your local Power 
Utility Company; or write us for helpful 
details about the application of GUTH 
dependable fixtures to Wartime Produc- 
tion Efficiency, 

























Write for Latest Literature 


FORTIETH YEAR OF LIGHTING LEADERSHIP 


THE EDWIN F. GUTH CO. + 2615 Washington Ave. « St. Louis, Mo. 
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American Screw Compatiy’ engineers were 






hillips recessed head for 


" perience on hundreds of assembly lines .. . 
added to the well-known advantages of Phillips 
Screws . .. has helped many manufacturers 
get the most from man-hours and material 
in a war-critical time. 





| 2nd American Plus | 





American Screw Company’s continuous re- 
search into metals and methods ... in its 
large chemical and metallurgical laboratories 
. . . not only assures the 100% reliability of 
American PLUS Phillips products, but also as- 


Boeing selects American PLUS 


Phillips Screws 





newest, proven advances in assembly methods 
and fastening devices. 





3rd American Plus 











Inspection methods second to none — in- 
cluding piece inspection along a specially- 
developed conveyor line — insure full quality, 
full count in every shipment of ‘American PLUS 
Phillips Screws. 


You, too, like so many other leading pro- 
ducers, will find it worthwhile to standardize on 
American PLUS Phillips Screws. In addition to 
“engineering aid, laboratory facilities and inspec- 
tion metltds). you will find extra value from the 
viewpoint of servicé;"itethe. dependable delivery 
of American Screw Company products, stocked 


by an ever-increasing number of mill stipplymn.... 


houses. 


AMERICAN SCREW COMPANY 


Providence, R. I. 
Chicago, IIl., 589 E. Illinois St. 
Detroit, Mich., 4-258 General Motors Bldg. 


Wood Screws « Machine Screws « Sheet Metal Screws » Stove Bolts 


Lockheed writes 


American PLUS Phillips Screws 
Northrop aircraft. 





in 





“Amesionn PLUS” 
in front of ‘‘Phillips’’ on its orders for 
recessed head screws. 
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Springless Cowl Fastener 


A new type cowl fastener that has 
received Army Air Forces approval is 
announced by the Nigg Engineering 
Co., Covina, Calif., and one series, the 
7, is in production. Tooling up for an- 
other series, the 5, is in progress. The 
new fastener is unlike other devices in 
that it is not dependent upon springs 
but locks and unlocks by means of a 
screw action which produces any de- 
sired amount of tension. This variation 
accommodates a wide variety of sheet 


thicknesses, thereby reducing the num- 
ber of sizes necessary to stock. De- 
veloped in collaboration with the engi- 
neering departments of several of the 





Reliabl 
Supply for 


CIAL AVIATION 
Seen STEELS 


Specialized skill and experience 
built up in 100 years of steel-service 
to American Industry —vast ton- 
nages of steel which move steadily 
through ten great Ryerson plants 
into war production — are at avia- 
tion’s command. 

For example, recently eighty seven 
bombers were held up awaiting de- 
livery of 2%" rounds of WD-X4130. 
A Ryerson Steel-Service man was 
called at his home on a Sunday eve- 
ning. Within a matter of minutes, 
Ryerson stocks in ten cities were 
being checked. All were tempora- 


rily out of the desperately needed 
bars—ail but one. 

A shipment of 2%" WD-X4130 
rounds was just arriving at one of 
the Ryerson plants. The car was 
immediately opened and the same 
evening the steel was on its way to 
the airplane builder. A production 
bottleneck was broken. 

When steel is needed in a hurry 
—and it often 4s, under pressure of 
war production—call Ryerson! If 
the required steel is to be had 
anywhere, Ryerson can, and will 


supply it! 


JOSEPH T. RYERSON & SON, INC. 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 








major aircraft companies,- the Nigg 
fastener will stand tension loads of 
1,600 lb., approximately 50 percent 
more than AN specifications, and shear 
loads up to 2,700 lb., or nearly 250 per- 
cent in excess of AN requirements. It 
is locked or unlocked readily with a 
serew driver and the position of the 
locking member of the stud is shown by 
an indicator.—AvIATION, November, 
1942, 
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Copying Machine 


Photo Reproducing Equipment Co., 
Chatham, N. J., has introduced a line 
of reproducing machines known as Tru- 
copy-phote designed to make facsimile 
reproductions of anything written, 
printed, drawn or photographed in ac- 
tual size. A single copy can be made 
in about 13 min., with additional copies 
requiring about 1 min. more each. Both 
a.c. and d.ec. eleetriec and portable bat- 








tery models are available. No focusing 
is necessary, and darkroom equipment 
is not required.—AviaTION, November, 
1942. 





36 
Fairlead Guide Block 


A new Speed-Align adjustable fair- 
lead guide block that is universal for 
any angle of cable is being introduced 
by Tinnerman Products, Inc., 2070 
Fulton Road, Cleveland, Ohio. The new 
block is composed of a three-piece mac- 
erated phenolic plastic guide housed 
between an aluminum base and a spe- 
cial spring steel speed nut, and accom- 

(Turn to page 177) 
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VRIA-TEST” 





POR-OS-WAY SN 
the new, precision grinding wheel! ey i 
3 Oo 


IT DELIVERS 


POR-OS-WAY* 


LET USERS TELL THE STORY— 


TER AND COOLER—“Cut so much 
ster and cooler than other wheels that 
eral department heads were called in 
witness the operation.” (Surface 
nding small dises.) 


0% BETTER PRODUCTION —“Gave 
% better production than competitor 
eel. Held a true edge in grinding a 
mplete gear cutter with no burn what- 
ver. Free, cool cutting without dress- 
t. Good finish.” (Grinding high-speed 
ter tool steel on Le Blond grinder at 
50 R.P.M.) 


CH EXCELLENT RESULTS—“ As head 
lepartment, would like to change over 
grindine to Por-os-way wheels as I 
ve had such excellent results.” 


OUTSTANDING GRINDING QUALITIES— 
“Outstanding grinding qualities. Wheel 
wore but }4” on 50 pes. ground. Edge 
held up.” (Grinding shafts in gauges 
at 3200 R.P.M., removing .005” stock.) 


NO LOADING, NO BURN—“Cut freely, 
did not load and cut hardest steel with- 
out any trace of burn. Obtained at least 
300% better production.” (Facing tool 
steel gears SAE 41-50 at 3460 R.P.M.) 


HELD EDGE WITHOUT DRESSING — 
“Gave 50% better production than com- 
petitor. Held edge 
Ground 4942 pes.—average 353 pes. per 


without dressing. 


hour.” (Grinding hardened steel bush- 
ings on B&S.) 


: 
| 
: 
i 


ie WHYS SEITER 


1. 2 to 5 times faster stock 
removal. Takes deeper cuts, 
or usual cuts at faster feeds. 


2. Holdsits corners. Requires 
only minimum dressing. 


3. Does its job at the lowest 
possible cost. 


4. Equal or better wheel life. 
5. Cool action structure. 


6. Practically ends burning. 
*T. M. Reg. U. S. Pat. Off. 


\ @10484.P. De Sanno& Son, Ine. 


a8 


SUGGESTION: 


Mail the coupon yourself or clip 
ad, check below and route to re- 


sponsible person. 


Superintendent 


Works Manager 
Master Mechanic 
Grinder’Foreman... 


7. One man, one machine 
can do the work of 2 to 5. 


8 Free cutting. Resists 
*‘loading’’ of soft materials. 


See the trend to Por-os-way— 
introduced formally in Fortune 
Magazine, February, 1942. 


POR-OS-way 
MONTHLY SALES TO 
Pte INDUSTRY 


gi 


+ FMAM J 


GEBBAVERAGE 1941~—100% 


MR vicemser—1941 





0% BETTER PRODUCTION—“Very 
cessful: gave 350% better production?” 
tinding Stellite “J” cutter heads on 
ncinnati No. 2 tool and cutter grind- 
at 5735 R.P.M.) 


25% INCREASE IN WHEEL LIFE—“En- 
closed find order for Por-os-way. Trials 
Reduction of 40% 


grinding time. 25% increase in wheel life”. 
g 


A. P. pe SANNO & SON, INC. 
432 Wheatland St. 
Phoenixville, Pennsylvania 


CERTAINLY - | WANT 2 TO 5 TIMES MORE PRODUCTION PER 
MAN PER MACHINE. Send along that Por-os-way folder with its “Pre- 
scription Blank” for a demonstration of Por-os-way's 8 advantages. 


NAME 


PHOENIXVILLE, PENNA, — cence 


very satisfactory. 


»P. DE SANNO & SON, INC. 


NEW YORK, CHICAGO, PITTSBURGH, 
CLEVELAND, DETROIT, LOS ANGELES 


The Western Gateway to 
Valley Forge 


COMPANY 
ADDRESS 
CITY 
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Analyzer Saves TIME for Republic Aircraft Lae corp, 


All feat 
The electrical analyzer, devised in the testing laboratories of the ' <A ment for 


Republic Aviation Corp., was designed primarily to speed up aircraft 
testing and locate trouble without disconnecting any wiring. It also 
enables making adjustments on all electrical equipment prior to final 
assembly, for it is able to duplicate any missing circuits or loads. It 
also enables a direct analysis of any error in wiring assembly, indi- 
cating the exact location of circuits in error. Wide variation of power 
output makes it adaptable to any type of service or testing. 

The use of Ohmite resistance units in this aircraft electrical analyzer 
is another indication of how Ohmite products help speed war pro- 


duction—how they help test planes as well as fly them. 


giGHT W), os Write on company letterhead for 
we w \ helpful 96-page Industrial Catalog 
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Tap Switches 
4945 Flournoy Street ° . Chicago, U. S. A. 
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modates cables up to 3/16 in. diameter. 
For a 29/32 in. diameter a similar unit, 
except for the aluminum base, is used. 
For cables or control rods from 1/16 
to 4 in. in diameter a two-piece graphi- 
tized phenolie plastic guide is available. 
Natural graphite is impregnated into 
the plastie so that the guide is self 
Jubricating —AviaTion, November, 1942. 
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Infra-Red Heat Lamps 





A new line, embracing six clear types, 
three ruby types and four reflector 
types of infra-red heat lamps designed 
in keeping with WPB limitations, has 
just been announeed by the Birdseye 
Division of the Wabash Appliance 
Corp., 335 Carroll St., Brooklyn, N. Y. 
All feature the M-type tungsten fila- 
ment for uniform heat distribution and 





AVIATION, November, 1942 


have their bases reinforced with as- 
bestos-lined mechanical straps to with- 
stand the high temperatures of tunnel 
installations. The reflector types have 
built-in reflector linings of pure silver 
sealed inside the bulbs for protection 
against dimming and tarnishing by 
fumes or dirt. Average burning life of 
all the lamps is said to be in excess of 
6,000 hr.—Aviation, November, 1942. 
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permanently securing them.—AviarTion, 
November, 1942, 








Wire Rope Sling 


A new wire rope sling called Flat- 
weave has been developed by John A. 
Roebling’s Sons Co., Trenton, N. J., to 
meet the need for light, flexible, non- 
spiralling slings to handle light and 
medium loads. These slings have a flat 





bearing surface which is said to allow 
an even pressure on each of the six 
ropes which comprise the sling. Two 
pairs of ropes are laid in opposite diree- 
tions. These are united into a finished 
sling unit by two single tie ropes which 
alternately pass back and forth around 
one pair and then the other in a spiral 
figure 8. This method is said to elimin- 
ate scissors or shearing action between 
the various ropes. Compact steel sleeves 
are compressed over all rope ends, thus 


39 
Instrument Test Chamber 


American Coils, Inc., Newark, N. J., 
has developed a new chamber for test- 
ing instruments in operating tempera- 
tures ranging from minus 55 deg. C. to 
plus 70 deg. C. It includes apparatus 
for mechanical refrigeration and elee- 
tric heating. Observation is provided 
by an inner door with five glasses sealed 
and dehydrated against passage of 
moisture, with the visible opening 
measuring 214x46 in. The all-steel cabi- 
net occupies space 83 in. wide by 564 











high by 42 deep, with usable interior 
measuring 59 in. wide by 28 high by 
30 deep, with an interior cubie content 
of 28.7 ft.—AviaTIon, November, 1942. 





40 
Hair Protector 


To protect women employees working 
with moving machinery, Standard 
Safety Equipment Co., 232 W. Ontario 
St., Chicago, Ill., has developed three 
styles of StaSafe Hairgards. Goggles 
may easily be put on or removed, and 
the mesh of the guard allows enough 
ventilation to keep the worker’s head 
cool.—AVIATION, November, 1942. 
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Propeller Balancing Way 


Anderson Bros. Mfg. Co., 1907 Kish- 
waukee St., Rockford, Ill., has intro- 
duced a new Statie Balancing Ways 
designed especially for aircraft propel- 
lers. Designed as a low-cost unit, it 
has been developed to make balancing 
ways available to many service stations 
which now do not have such equipment. 
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AVIATION SCHOOLS TRAIN WORKERS WITH CP TOOLS 


SELECT CP LINE BECAUSE MOST 
WIDELY USED IN INDUSTRY 


New Tools Keep Schools Abreast of Industry 










































NEW YORK (CP) — Realizing the CP line 
of airplane tools is the largest and most 
widely used in the industry, aviation 
schools throughout the country are training 
their students with CP pneumatic riveters, 
drills, screw drivers, impact type wrenches 
and special-purpose aviation tools. The 
advantage of this policy is obvious; gradu. 
ates entering industry get under way with 
the minimum of plant instruction because 
they have been schooled with the very 
tools which they are called upon to use. 

Appreciating the importance of student 
training as a factor in the achievement of 
the airplane production goal, Chicago 
Pneumatic Tool Company makes the latest 
tool developments available to schools as 
rapidly as they are released to industry. 





CHICAGO PNEUMatic 


A STUDENT IN CALIFORNIA aviation school tightening elastic stop nuts with a CP eA 6 t COMPANY 
337-RAF Pneumatic Wrench (impact type). Latest CP aviation tool development, 
the CP 337-RS (straight-handle model), is only 542” long, weighs only 2 pounds. For General Offices: 8 E. 44th St., New York, N. ¥- 


hard-to-get-at places there are 45° and 90° angle drive models of this new wrench. 


TIGHTENING PHILLIPS’ HEAD SCREWS 
with another CP tool—the CP 301 
Pneumatic Reversible screw driver: { 
loosens as well as tightens screws. 








4h DRIVING 5/32" RIVETS without bucking up 


— with a CP tool that is speeding production 
in practically every airplane plant: CP 351 
Squeeze Riveter with 5” alligator type jaw. 


® LEARNING TO DIMPLE quickly with a CP 214 Riveter 


Dimpler. Automatic head insures uniform pressure 
regardless of line fluctuation: capacity, 1" Dural rivel. 














CHICAGO. 









PNEUMATIC: 
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The unit has been constructed to permit 
easy disassembling for moving. Ball 
bearings are of the Anderson supersen- 


sitive type which the company has man- 
ufactured for 25 years.—AVIATION, 
November, 1942. 


42 
Arc Welding Electrode 


Designed primarily for use in weld- 
ing aircraft tubing and assemblies, a 
new electric are welding electrode 
called the Hareraft has been added to 
the line manufactured by the Harnisch- 
feger Corp., Milwaukee, Wis. The new 
electrodes will be supplied in a com- 
plete range of sizes in standard eut 
lengths. Physieal and chemical proper- 
ties and welding procedures will be 
supplied on request.—AVIATION, Novem- 
ber, 1942. 














43 
Arc Etching Machine 


An electrie are etching process for 
permanent identification of parts, tools, 
etc, has been developed by George 
Gorton Machine Co., Racine, Wis. 
Known as the Spitfire Model A-E, the 
machine employs the Gorton extension 
arm design to reach inaccessible places 
such xs eylinder interiors, cavities or 
hoth sides of vee-blocks. Etching depth 
Ils variable by one dial control from 
‘001 to .003 in.; width is variable 
by diameter of electrode used from .075 
to .015 in. Characters ean be varied in 
height from 1/32 in. up. Operating on 
110-120 yv., 60 eyeles a.c. only, etching 
Voltage is stepped down and is variable 
from 3 to 9 v. Dimensions are as fol- 
lows : vertical capacity, spindle to table: 
with screw 0 to 10 in., without screw 
to 13} in.; normal spindle distance, 
spindic to column face: for 3:1 fixed 
ratio, 95 in.; for 6:1 fixed ratio, 64 in.; 


AVIATION, November, 1942 





size of work table, 8 to 12 in., with ? in. 
milled longitudinal T-slot at center, four 
7/16 in. diagonal cored slots. The entire 
machine occupies floor space of 31x29 
in. and is 44 in. high.—AviaTIoN, 
November, 1942. 
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New Type Hose Clamp 
A self-locking, wrap-around hose 
clamp that requires no bolts, nuts, 


binding screws or pivots, and can be 
installed by hand, without tools, is an- 
nounced by Huntington Precision Prod- 
ucts, Huntington, W. Va., a division of 
Adel Precision Products Corp. Uni- 
formity of pressure to prevent bulges, 








bends or excessive stress are advan- 
tages claimed for the new clamp. It is 
made of stainless steel and has provi- 
sion for safety-wiring, but laboratory 
tests indicate that such wiring is un- 
necessary. It may be used over and over 
without fracture or loss of time.— 
AviaTION, November, 1942, 
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Circular Saw 


A new continuous rim saw with in- 
sections rather than inserted 
teeth which can be readily sharpened on 
an automatie grinder, has been intro- 
duced by Henry Disston & Sons, Inc., 
1600 Arch St., Philadelphia, Pa. The 
inserted section design is said to per- 
mit a thinner blade and cutting edze 
than is customary with saws having in- 
dividual inserted teeth, and transfers 
the cutting load from each insert di- 
rectly to the blade approximately at 
right angles to the resultant force. The 
full thickness of the blade extends to 
the extreme diameter, a feature which 
is said to give maximum support to the 
inserts and at the same time permitting 
long life. The inserts are quickly and 
easily replaced should they be damaged 
by accident. Such work can thus be 
done in the user’s own plant or a 
nearby saw repair shop. The new unit 
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ean be operated at speeds up to 5,000 
rpm.—AVIATION, November, 1942. 
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Plastic Gage Handles 


To circumvent the shortage of metals, 
Federal Tool Corp., 405 N. Leavitt St., 
Chicago, Ill., has developed a line of 
plastic gage handles, accurately made 
to standard dimensions accepted 
throughout industry. As the plastic ma- 





terial is lighter than metal, a lighter 
touch is possible and the possibility of 
fatigue from long use is said to be re- 
duced. They are marked with the same 
lettering stamps used for marking metal 
handles.—AviaTION, November, 1942. 
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Rocker Arm Welder 


A new line of rocker arm welders for 
stored energy resistance welding has 
been announced by Progressive Welder 
Co., EK. Outer Drive, Detroit, Mich. The 


new units are available with the Revers- 


O-Charge capacitor discharge controls 
as well as the Frostrode retrigerating 
units for below-freezing welding. De- 
signed for aluminum welding, the new 
machine has a retractable stroke of 9 
to 12 in., depending on throat depth. 
Retraction is accomplished by a frae- 
tional hp. motor driving a lead screw. 
The welding stroke has a range up to 3 
in. Differential action double air eylin- 




















ders are used for the welding stroke, 
the cylinder for return stroke being 
smaller than that for the pressure 
stroke. As a result, air pressure can be 
maintained continuously in the return 
stroke cylinder to insure prompt point 
opening after completion of the weld. 
Point dressing is accomplished by ex- 
hausting the return stroke of the air 
evlinder by means of a three-way valve 
on the side of the machine, an exclusive 
feature.—AVIATION, Vovember, 1942. 
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Spot Welding Tip Cooler 


A new self-contained cooling appar- 
atus which circulates a special non- 
corrosive, non-precipitating solution 
through welding tips of a spot welder 
is now being produced by Fairbanks, 
Morse & Co., 600 S. Michigan Ave., 
Chicago, Ill. A F-M built recireulating 
pump, operating continuously with the 
compressor, circulates Freon-12 refrig- 
erant through the evaporator for high 
heat transfer. An F-M built turbine- 
type pump circulates the special solu- 
tion of high specific heat characteristics 
from the unit to the welding tips and 
back to the unit. A thermostatically 
controlled, four-cylinder, vee-tvype com- 
pressor, as well as the pump, is 
equipped with high pressure cutout. The 















AVIATION, November, 194? 















entire 
25x44 


Noven 





Ball / 

The 
St., N 
oped i 
the § 
speed 
work 
shims 
other 


work 

point 

depen 
tained 
thin 
measii 
be tha 
thin 
part: 

Avian 


AVIAT 



















roke, 
being 
ssure 
an be 
eturn 
point 
weld. 
V ex- 
e air 
Valve 
usive 
2. 


ppar- 
non- 
ution 
elder 
anks, 
Ave, 
ating 
h the 
frig- 
high 
bine- 
solu- 
isties 
and 
cally 
com- 
i 


The 





AVIATION, November, 1942 


entire unit is 55 in. high, and occupies 
25x44 in. ~= floor space.—AviaTION, 
Nove mber, 1942. 
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Ball Measuring Anvil 


The George Scheer Co., 128 Lafayette 
St., New York, N. Y., has just devel- 
oped a ball measuring anvil for use on 
the Scheer Comparitol designed to 
speed and simplify measurement of thin 
work such as erystals, laminations, 
shims and extremely small gages and 


other flat work. With the ball anvil the 


t 





work is placed between the flat feeler 
point and the round ball surface and 
dependable results are said to be ob- 
tained regardless of which part of the 
thin piece under inspection is being 
measured, Another feature is said to 
be that flatness or parallelism of long 
thin pieces in all positions and on all 
parts of the work ean be checked.— 
Aviavion, November, 1942, 























Startling figures? . .. Then add to 
them the 19,200 deaths from plant 
accidents during the same period 
and you will understand why the 
Axis war lords studied this report 


with gloating satisfaction. 


W.P.B. RECOMMENDS GOOD LIGHTING TO REDUCE ACCIDENTS 
The following appears on page one of the publication “‘PLANT EFFICIENCY”’, issued by the War Production Board: 


@€ Striking examples of close relationship between the quality of lighting and 
accident frequency are not difficult to find . . . So many factors are involved in 
industrial accidents that it is practically impossible to say what percentage is 
caused by poor lighting. It is reasonable to assume, however, that with the 
quicker perception and greater clarity of vision which good lighting makes 
possible, accident hazards will be recognized faster and more clearly, with 
correspondingly increased chances of avoiding them . . . 99 


HOLOPHANE HAS PIONEERED IN GOOD LIGHTING—SINCE 1898 


For more than two generations, this organization has concentrated on the advance- 
ment of illumination in American institutions. All through these years, Holophane 
engineers, in the field and in the drafting rooms; have played an important role in 
the development of PLANNED LIGHTING for industry . . . Since Pearl Harbor they 
have shown hundreds of plants the way to faster, smoother war production through 
lighting engineered to meet specific manufacturing needs and working conditions... 
The Holophane principle of light control calls for prismatic glass units, which require 
a minimum of critical materials. They provide efficient light for essential working 
areas with assured savings in man hours, electric power and maintenance costs. 


FOR SAFE, EFFICIENT ILLUMINATION, CONSULT HOLOPHANE ENGINEERS 








Plant management is urged to investigate the signal advan- 
tages that Holophane lighting can bring to the plant today. 
Without charge, the Holophane engineering department offers 
consultation and recommendation for the most effective, eco- 
nomical illumination . . . Write for the latest Holophane bul- 
letin “Lighting for Aircraft Industry”, available to executives, 


MOLOPHANE co., inc. 


342 MADISON AVENUE, NEW YORK 
HOLOPHANE CO., LTD., 385 YONGE STREET, TORONTO, CANADA 


[a 
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Engine Rebuilding Stand 


A welded tube and angle iron engine 
rebuilding stand which can be disas- 
sembled by removal of but eight bolts 
has been put in production by Motor 
Rebuilding Specialties, 2634 S. Michi- 
gan, Ave., Chicago, Ill. It ean be folded 
and nested into about one-fifth the 
space of an erected unit. A 48 to 1 
gear ratio permits easy rotation of the 
cradle to any convenient operating po- 
sition. The stands are available for both 
‘radial and in-line engines weighing up 
to 3,000 lb—AviaTion, November, 1942. 
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Circuit Breaker 


Designed for aircraft and other war- 
time installations, the new Klixon PSM 
circuit breaker announced by Spencer 
Thermostat Co., Attleboro, Mass., has 
the same mounting dimensions as the 
standard AN mechanical toggle 
switches. It is a disk-operated device 
with manual reset which gives shock- 
proof and vibration-proof protection 
against harmful overloads. Self-locking 
inserts for mounting are standard, and 
the breakers can be had either with 
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plain or luminous-tipped reset button.— 
AVIATION, November, 1942. 
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Welding Flux 


A free-flowing flux for gas welding 
of aluminum and aluminum alloys is 
now being manufactured, under tlie 
trade name Flo-Ez-Flux, by Park Stew- 
art, 1008 Carbis St., Worthington, Pa. 
Said to be especially adapted for air- 
eraft work, the flux is being used to 


gas weld either wrought, cast or high 
tensile aluminum or aluminum alloys 


of any size or shape where welding is 
possible-—Aviation, November, 1942. 
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Abrasive Cloth Specialties 


A line of abrasive cloth ‘‘ Gadgets’ 
has been developed by Behr-Manning, 
Troy, N. Y., for use on portable tools, 
punch presses, ete. Designed to do in 
seconds what would require minutes 
by hand operation, the Metalite (alum- 
inum oxide) Cloth abrasives have been 
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New Products 
—_ 





built to use in inaccessible places not 
ordinarily adaptable to mechanical 
sanding.—AviatTion, November, 1942. 
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New Hydraulic Jack 


Designed for use at fields and bases 
where airplanes of various types and 
are variable- 
height hydraulie aviation jack, is now 


sizes serviced, a new, 





being manufactured by the Malabar 
Machine Co., 5722 Santa Fe Ave., Los 
Angeles, Calif. Quickly adjustable 
length of tripod legs permit variations 
in height from 60 to 124 in. with a 
48-in. lift. The ram is equipped with a 
patented locking nut which screws down 
tight against collar of tripod to pre- 
vent settling of load. The model shown 
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* Woodworth employs a nearly equal number 
of men and women. By Mid-Winter, personnel 
records will show 80% women and 20% men. 


TO N. A. WOODWORTH 


MEN AND WOMEN 


r0R Onidanding Wwe Work 


Men and women of N. A. Woodworth 
Company have received the only military 
decoration given to civilians, the Army- 
Navy “E” Award. * * * This signal honor 
has been accepted with sober consideration 
of the greater responsibilities it demands. 
Having publicly acknowledged our produc- 
tion accomplishments, the Army and Navy 
expect us to maintain and even surpass past 
efforts as America’s Armed Forces step-up 
the military pace against Axis aggression. 


* * * Mighty bombers, deadly fighter 
planes are impotent if integral engine parts 
fail to stand the stress of combat flying. In 
manufacturing over 100 highly precisioned 
engine parts, Woodworth employes keenly 
feel their responsibility in this country’s 
war effort. * * * Management and labor 
are pledged and anxious to meet any new 
production goals and mechanical require- 
ments set forth by the Army and Navy 
to always be worthy of the “E” Award. 


N. A. WOODWORTH COMPANY 


AIRCRAFT ENGINE PARTS e PRECISION TAPS 


HEAT TREATING, PLATING + PRECISION GAGES 


FERNDALE, MICHIGAN > 
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The same fundamentals that make the Guiberson high-speed radial locks 

diesel the engine to help win the battles of today on land, in the 

air and on the sea will win world leadership for America in the 

field of post-war transportation. No other engine of equivalent 

or lower weight per H.P. provides such dependable low-cost fire- 

safe power as the Guiberson radial diesel. Backed by more than 

13 years of engineering development—it’s the engine with the 

power to win. 
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GUIBERSON DIESEL ENGINE COMPANY * THE GUIBERSON CORPORATION 
Dallas, Texas Aircraft and Heater Division 


ESTABLISHED 


184 AVIATION, November, 1942 














has a capacity of 25 tons vertically 
and 7,000 lb. horizontally. Other models 
of capacities from five tons up are also 
jn production.—AviaTION, November, 
1942. 
— 55 
Three-Way Vise 

Universal Vise & Tool Co., Parma, 
Mich., announces a three-way vise to 
hold work rigidly for milling, drilling, 
boring, reaming, grinding, shaping, die 
sinking, and other operations. The 








double swivel cradles—each allowing 90 
deg. adjustment—over a full swiveling 
base—allowing 360 deg. rotation—pro- 
vide three separate motions, individu- 
ally adjustable and lockable. The wedge 
locks are 2,000 lb. torque tested. Jaw 
opening is 5 in. Weight of the unit is 
70 lb—AviatTion, November, 1942. 
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Duplicator 


Available without priorities is the 
new Automatic Rotary Gelatin Dupli- 
cator designated Model R5, recently 
developed by Ditto, Inc., Harrison at 
Oakley Blvd., Chieago, Ill. It is made 
in both automatic and hand-fed types 
designed to deliver, from original writ- 
ing, typing or drawing, up to 150 copies 
—i( per min. on automatic feed ma- 
chine, 40 per min. on hand feed ma- 
thine, and will reproduce eight colors 
simultaneously.—AVIATION, November, 
1942, 
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Communication System 


A new combination of standard fea- 
tures of the Exeeutone system is in- 
corporated in the Exeeutive-Monitor 
communication system produced by, 


AVIATION, November, 1942 


Executone, Inc., 415 Lexington Ave, 
New York, N. Y., whereby two or more 
master stations can be connected with 
19 remote stations. The Executive and 
Monitor stations can talk to each other, 
or either can carry on two-way ampli- 
fied voice conversations with remote 
desk or trumpet-type substations in out- 
lving departments. An interceptor con- 
trol feature enables an assistant at the 
monitor station to intercept all incom- 
ing calls originating at remote stations, 
—AviATION, November, 1942. 
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“Slide Rule” Metal Specifier 


A new picket-size slide chart which 
provides a blueprint of American stan- 
dard dimensions and data for all sizes 
of elementary parts such as nuts, bolts, 
plain and lock washers, keys, pipe 
threads and sizes of tap drills is being 
made under the name Elemoto slide 
chart, by Elemoto Sales, Teaneck, N. J. 
Specifications can be obtained with one 
movement of the slide, which also gives 
dimensions of countersunk, fillister, 
round and hexagon heads. In addition 
the slide carries tabulations on decimal 
equivalents sheet and plate gaves, twist 
drilk and steel wire gages and conver- 
sion figures between millimeters and 
inches.—AVIATION, November, 1942. 
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that the new material will stay clear 
for more than 100 hours of welding 
time, repelling sparks and molten metal 





with which it comes in contact. The 


‘*dill berries’? which stick to ordinary 
glass are said to slide off the new ma- 


terial—AviaTION, November, 1942. 
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Welder’s Cover Glass 


A new cover glass for welder’s hoods 
and goggles called Klearsite is being 
marketed by Carter-Lockard Co., 225 
W. 11th St., Los Angeles, Calif. By 
utilizing a new technique, it is said 
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Lift Trucks 


A new line of 3,000-Ib. capacity lift 
trucks of tilting fork type, telescopic 
and non-telescopic, has been introduced 
by Lewis-Shepard Co., 123 Walnut St., 
Watertown, Mass. Available with either 
electric or gas power units, the trucks 
have low-slung, one piece, ribbed and 
reinforced single casting frames.—AVIA4- 
TION, November, 1942, 
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CRAP piles are much more than mere collections of trim 

ends, cuttings, useless machines, parts and junk these days. 
They’re vital national resoures—American Treasuries, in fact, in 
this critical year; because the nation’s steel producers will need 
several million more tons of scrap in 1942 than ever before, if 
the demands of war production are to be met. © How much can 
you contribute? Not just the usual scrap flow from your oper- 
ations, but a// the idle metal around your buildings and yards 
that it isn’t absolutely essential to keep. Your deposit in the scrap 
bank will pay dividends all over the world—mzake it a real one! 








Megheny Ludlum 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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High Speed Driving Tool 


Recently announced by the Aero 
Tool Co., Burbank, Calif., is a new hich 
speed hall bearing driving tool known 
as the Aero Tool Speedball Driver. 
According to the manufacturer, assem- 
bly jobs can be greatly speeded by the 





tool, which drives serews, countersinks, 
burrs. tips, 
conveniently stored in the recessed han- 
dles, give the tool a wide variety of 
uses. It ean. be supplied in several 
shapes for special work with tips for 
Phillips serews, slotted-head screws, set 
or for burring and countersink- 
ing jobs. A tapered shank on the tip 
easy removal but will not 
permit the tip to turn in the tool.— 
Aviation, November, 1942. 
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Air Motors 
Smith-Johnson Corp., 623 FE. 12th St., 


Los Angeles, Calif., has developed a 


line of air motors with universal in- 
tegra! valves, for use where reciprocat- 
Ing motion is required. As auxiliaries 


to machine tools, the motors are said 
to si.e time in opening and closing 
Vises and holding fixtures, operating 
clute ‘s and latehes, moving work 
pleces and tools to and from each other 
and -<imilar operations. The motors, 
name Senacon, can also be used as 


prin movers for supplying fractional 


horsepower in sueh operations as tube 


lari: ‘*, punching, broaching, stamping, 
die cxsting and bushing insertion. Dual 


AVIATION, November, 1942 


exhaust ports provide for selective util- 
ization of exhaust air blasts for eject- 
ing work pieces, cleaning out chips and 
permitting adjustment of speed of one 
or both strokes. Available in standard 
models with stokes of 145 in., 25 in., 6 
in. and 9 in., with other sizes ranging 
from 1 to 18 in. available on special 
order.—AVIATION, November, 1942. 









suit barometrie conditions in any spe- 
53 cific locality and are direct reading in 
miles-per-hour; knots; pounds; inches; 
millimeters, ete. The range is from 0 
to 61 in. of mereury or water. An in 
tegral return well prevents loss of indi- 
eating fuid.—AviATIOn, November, 1942. 











Circuit Breaker 


A new type ANC air circuit breaker 
designed for aireratt electrical systems 
using a direct current power supply of 
28 v. or less has been announced by 
Westinghouse Electrical & Mfg. Co., 
Dept. 7-N-20, East Pittsburgh, Pa. The 
breaker affords both circuit operation 
and protection in one unit that can be 
installed in the same mounting space 
as the present toggle switch. It has a 
rating of from 5 to 50 amp. at 28 v., 
d.c., and a 1,500 amp. interrupting 
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Metal Etcher 


The Ideal Commutator Dresser Co., 
5146 Park Ave., Ill., an- 
nounces a new electric etcher designed 
for permanent marking of anything 
made of steel, iron or their alloys. The 
new unit has 14 etching heats between 
115 to 1,300 watts. A red lamp on front 
of the machine indicates when power 
is on and burns brighter as each higher 
heat is used. Depth of mark ean also 
be controlled by speed of writing. Spe- 
cial heat radiating fins and alloy tip 
point are provided. Secondary cables 
have asbestos covering, work plate is 
4x7 in., with ground clamp attachment, 
115v., 50-60 evele standard, weight, 32 
lbs.— AVIATION, November, 1942, 







Syeamore, 















































eapacity. The unit is manually oper- 
ated with a 50 deg. swing of the handle 
from the off to on _ position— 
Aviation, November, 1942. 
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Direct Reading Manometer 





A special well-type, direct reading 
manometer for testing aireraft instru- 
ments has been developed by the 
Meriam Co., 1953 W. 112th St., Cleve- 
land, Ohio. It has a flexible seale ar- 
rangement so that the single instru- 
ment can be used to test all aircraft 
instruments operating on the pressure 
or vacuum principle. The Model A-338 
incorporates an eight-sided seale se- 
lector, permitting selection of proper 
seale for the particular instrument un- 
der test. All seales are adjustable to x ba 3 
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LYON FACILITIES 
FOR PRODUCING 

1. Wing Tips 8. Nacelles 
2. Fire Walls 9, Transport 
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= Subcontractors 


Subcontracting 


As a Permanent Policy 


An integral part of United Aircraft’s prewar program, it has 


aided materially in rapid expansion to meet war schedules. 


SUBCONTRACTING by United Air- 
eraft Corporation has proved so success- 
ful that the amount of work “farmed 
out” today ranges up to more than 50 
percent of the total volume of werk 
heing done by its three operating divi- 
sions: Pratt & Whitney Aireraft, Ham- 
ilton Standard Propellers and Vought- 
Sikorsky Aireraft. 

But meeting production schedules 
which have been increased many times 
since 1939 with the help of sub- 
contractors has not been accomplished 
without headaches for both the corpo- 
ration or its suppliers. Rather, building 
up to the volume now being handled by 
outside producers has been accomplished 
over a long period of time in which a 
valuable backlog of know-how has been 
accuinulated. 

United’s vast subcontracting program 


is kept rolling by means of a rather 
informal committee of executives repre- 
senting management and production, en- 
gineering and purchasing departments, 
with the latter handling most of the de- 
tails and liaison work. 

Many members of this group are also 
members of the corporation’s War Plans 
Division which was set up long before 
the United States appeared headed in- 
exorably toward war and which pre- 
pared both the organization and its sub- 
contractors for fast and sizable expan- 
sion. To aecomplish this the division 
prepared a series of “M Day Plans,” 
which covered several different expan- 
sion programs. Then representatives 
went to each of the subcontractors and, 
in effect, said, “What will you have to 
do, what will you require in the way of 

(Lurn to page 336) 


Large-scale production of the Vought-Sikorsky F4U Corsair, shipboard fighter, one of the deadli- 
est aircraft in the world, has been materially aided by extensive subcontracting with parts and 
subassemblies reaching the final production line from widely scattered parts of the country. 
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Are you interested in: 
(1) Reducing time and cost of 
handling tools and materials; 
(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many otheritems 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 

LYON METAL PRODUCTS, INCORPORATED 
General Offices: 5811 Madison Ave., Aurora, Ill. 


Sales and District Offices Manned by 
Experienced Engineers in All Principal Cities 


LYON 


SHOP EQUIPMENT 


LYON METAL PRODUCTS, INCORPORATED 

5811 Madison Avenue, Aurora, Illinois 
Send FREE copy of Lyon Shop Equipment 
Catalog. 


Name 





Address 





‘ City. State 
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A Salute to Our Employees and to Our Suppliers 


As an “AWARD FOR EXCELLENCE” the Army and Navy of the United 
States of America have given us their highest honor—the Army-Navy 
“E.” With grateful appreciation we acknowledge the debt to our 
suppliers for their tireless energy and efficient cooperation ‘and to 
our employees whose faithful work and loyalty have made it 
possible for us to achieve this signal honor. One of the first 107 
companies in the United States to receive this award we are indeed 
proud to have a part in the great united war production program. 
Meterials of war are being shipped from our pliant at the rate of 
over one hundred carloads per month at present. We hope to do 
still better tomorrow. 


WEBER 


SHOWCASE & FIXTURE CO. INC. 


LOS ANGELES, CALIFORNIA 
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Men and Machinery 
Available for War Work 


Continuing its eclearing-house of in- 
formation service to both prime and 
subcontractors, AVIATION presents more 
men and machinery available for war 
production work, Address inquiries to 
AviatIon, 330 W. 42nd St., New York. 

126. An Indiana machine too] manu- 
facturer has superfinishing machine 
eapacities available for subcontracting 
work. Any general type of cylindrical 
superfinishing work is desired up _ to 
10 in. dia. by 4 ft. long; centerless work 
up to 2 to 24 in. dia. by 4 to 5 in. long. 
Some types of flat finish work can also 
be readily handled. 

127. A Wisconsin pool, whose mem- 
ber organizations average more than 16 
years experience, has some 12,000 man- 
hours per week available, of which 45 
percent are listed as highly skilled; 
30 percent skilled; and 15 percent semi- 
skilled. Metal working division has 105 
lathes; 125 drill presses; 8 shapers; 4 
planers; 14 milling machines; 17 punch 
presses; 8 foot presses; 2 automatic 
serew machines; 2 internal and 2 ex- 
ternal grinders; 2 die cast machines; 2 
boring bars; and a list of eutting and 
welding machines; grinders; polishing 
and buffing equipment;  threaders; 
shears; presses and bending brakes. 
The woodworking division has drill 
presses; band, jig, cireular, eutoff, uni- 
versal and tilting arbor saws; shapers; 
lathes; routers; upright and belt sand- 
ers; single and double spindle boring 
machines; planers; carvers and a kiln. 
Chemical division has produced special 
soaps, disinfectants; surgical solutions; 
soldering fluxes and leather treating 
solutions. Equipment ineludes reaction 
vessels of from 5 to 600 gal. capacity; 
stills; filter presses; dilution tanks and 
vacuum equipment. The organization 
has a coordinator to assist in allocating 
work and follow-up on jobs. 

128. Oklahoma oil and gas testing 
instrument manufacturer, now doing 
aircraft subeontract work, has additional 


facilities to put to work. Equipment in- 
eludes 10, 11 and 12-in. engine lathes, 
0.001 in. tolerance; a No. 2 Simmons 
turret lathe, 0.001 in. tolerance; 10 and 
14-in. drill presses; horizontal milling 
machine; 1}4-in. pipe threading machine; 
band and jig saws. 

129. Ohio publishing and printing 
organization, now working for aircraft 
producers, offers template making facili- 
ties fér aircraft manufacturers and sub- 
contractors. Work is done in template 
department, segregated from _ plant 
proper. Templates made of 16 or 18 
gage auto body, stretch-o-level steel, 
duplicating photodraft or master tem- 








SKILL and EXPERIENCE 


SPECIALISTS in preforming and 
shaping aircraft plywood from 
flat stock. 


PLYWOOD ANGLES 
PLYWOOD CHANNELS 
PLYWOOD TUBING 


A CAPABLE ORGANIZATION 


with ample capacity to meet 


your requirements promptly. 


Send us your blueprints and speci- 


fications 


WIRE OR WRITE TODAY. 











HERMSDORF 


FIXTURE MFG. COMPANY 


MANCHESTER, N.H. 


Plywood and Wood Parts 
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Sy. MANIFOLD EXHAUST SYSTEMS 


« cowl wells, muffs, air scoops, supercharger hous- 


-ings and other stainless steel portions of engine 


nacelles. 
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.. for leading prime contractors. 











Quality... 
Delivered On Schedule 


Aircraft parts, manufactured 
for assembly into this nation’s 
aerial war craft, must be 
“made right” ... and deliv- 
ered “on schedule.” There can 
be no compromise with either 


element. 


Before Pearl Harbor, Aircraft 
Mechanics, Inc., was fashion- 
ing vital aircraft forgings and 
welded assemblies . . . as sub- 
contractors for most of the 


major airplane manufacturers. 


Since December 7th of last 
year, we have tripled in num- 
bers of workers, and have ex- 
tended our operations into 
floor space four times as large 
as that previously used—yet, 
we have maintained the qual- 
ity of our workmanship and 
deliver ‘“‘on schedule” ... 
sometimes even in advance of 


customers’ expectations! 


Quality . . . delivered on 


schedule! 


AIRCRAFT MECHANICS 


Colorado Springs Colorado 

























































































plates supplied by customer. Maximum 
size 30 by 40 in.; tolerances 0.005 plus 
or minus. Has special equipment to 
handle photodrafts up to 6 by 12 ft. 
130. Forty-year old New Jersey pro- 
ducer of filters, pumps and special equip- 
ment for chemical, metallurgical and al- 
lied process industries with 200 workers, 


(\ 


mostly skilled mechanies, now doing 
some aircraft subcontracting, seeks more 
work. Foundry can produce about 25 
tons of cast iron, 3 tons of bronze, and 
a ton each of lead and aluminum cast- 
ing per 8-hr. shift. Machine shop 
| equipment includes ten engine lathes 
| with from 11 to 25-in. swing, tolerances 
0.001 to 0.003; two 20-in. turret lathes, 
tolerance, 0.001; three milling machines, 
two of 0.001 and one of 0.005 tolerance; 
five boring machines, 0.002 tolerance; 
eight drilling machines, seven of 0.001 
tolerance; shapers; erinders; cutters; 
heat-treating and finishing equipment; 
| and welding machines. 

131. New York state specialty con- 
cern now doing aircraft work has the 





following equipment: 26 power stamp- 
ing and blanking punch presses; 300, 
600 and 800-ton coin presses; 200, 
300, 500, and 800-ton drop hammers; 
4 Gorton mechanical pantograph engray- 
ing machines; 154 light, medium and 
heavy foot presses; 13 hand screw 





presses; 13 eyelettine machines; and 
’ . oD ’ 
4 hydraulic presses. 



























Precision-machined parts 
in special sizes for special purposes 


You can’t buy non-ferrous metal 
parts like these on the open market. 





Production Managers: 


Each one is special in size—for a # yeu ere perchesing closely me- parts pro- 
chined non-ferrous metal parts or ducedonm 


special purpose—and machined to assemblies—need them delivered Goat draw- & 4 4 
extremely close tolerances. on schedule to fit your own assem- ing presses for materials from .005” to 


: i that’ + f about 1/16” thick, maximum draw ap- 
We have just produced 25,000 of a ee oa a proximately 4” and blank diameter 8”. 
these parts right from the drawings oct : For items running 50,000 to 500,000 
- + + Cast them in our non-ferrous KIRSTEN PIPE COMPANY GOAT specializes in the production of 

















total requirements. All types of material. 


foundry from bronze, brass, copper Dept. 1511 — 3129 Western Avenue stamped, drawn and formed metal parts 

da ° Ditiedl the Seattle, Washington ranging from .002” to 1/16” metal 9 
and aluminum . . . machined them *FOR THE tena je Manufacturers of thickness using all type metals and : 
i iSi i uality Non-Ferrous Castings and Precision alloys. | i invited. 
in our precision machine shop and @ Msdioed Peadaets ys. Inquires invite 


beat our required delivery schedule! 
Through multiple _ production 
methods we can turn such parts out 
fast—and deliver them fast! They’re 
ia rolling out of our plant now—going 
ai into air-craft, ships and other vital 
war equipment. 


PMIETAL STAMPINGS Inc. 


Division Of THE FRED GOAT CO., INC. 
Machinery Specialists since 1893 
| 314 DEAN STREET, BROOKLYN, N. Y 
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The great ships of the air, succeeding ocean liners down the launch- 
ing ways, will ply the boundless ocean of space — crossing land 
and sea to carry cargoes directly to port of destination on the fastest 


ton-mile basis. Such huge transports rely on power by Wright. 
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all—war. air |} 
And Boots nuts play their humble though important veg : 
art in getting our planes out to their objectives an saile 
back. For they are no nuts. Born in an era laxed 
of mass plane roduction, these ingenious, all-metal, they 
self-locking devices are 4 time-saving boon on the 2) aT ars tory, 
assembly line. They are safer, - ibration-proof ed le 
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ONCE UPON A TIME, early in the era 
known as World War II, there sprang 
up a small group of men who did ap- 
point themselves as Strategists, and Ex- 
perts, and delivered themselves of much 
eriticism against the warbirds hatched 
in that State then known as America. 

These erities were not themselves of 
any repute as breeders of warbirds, nor 
had they attained high rank as guides 
for the birds. But they were clever in 
the use of words and writ books, and 
spoke to the multitudes both from the 
platform for lectures and through the 
air by electric contrivances. 

Many were the results of these writ 
and spoken words. Some of the people 
hailed the critics as Messiahs, and re- 
laxed in their efforts. “These men,” 
they said, “have the magic key for vic- 
tory,” and sweated less. But by sweat- 
ing less then, they shed more tears later, 
for more blood was let. Even in those 
days there was no easy way to win a 
war. Other people were filled with con- 
fusion; surely, they said, “our warbird 
leaders whom we have chosen cannot be 
so jugheaded as the erities declare,” but 
the loudness and frequency of the critics’ 
declarations instilled doubts in some. 
Only a few there were who challenged 
the crities, and they were much berated. 


e AND ACROSS THE SEAS a megalo- 
maniac house painter and a_bespec- 
tacled little yellowman, both bent upon 
ruling all the world, chortled in glee. 
Even though their own birdmen then 
knew better, it served their foul pur- 
poses well to have their enemies con- 
fused, divided and lacking trust in their 
chosen leaders. 

And well they might have chortled, 
for the crities’ words were disconcerting. 
The Curtiss-bred Hawks, they said, have 
not the striking power needed for a war- 
bird. Its Allison-type heart has not the 
strength to carry it to great heights for 
fighting. The same, they cried, is the 
shame of the Bell-bred Airacobra, and 
the Lockheed-bred Lightning. We can- 
not win a war with these birds, they 
declaimed. 

And the sea birds of war—how the 
critics beat their breasts and screamed 
of these craft. The sea bird simply can- 
not be a match for a land bird, they 
shouted, for it must be bred with weighty 
attachments for returning to its cote, 
Which is naught but a floating target. 
What fools you have been, they told the 
multitudes, for letting your chosen men- 


at-government waste your gold on these 
follies 


erRVPN ° . ‘ 
EVEN the giant egg-laying warbirds 
fell afoul of the crities’ tongues and 
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pens. These birds, with Pratt & Whitney 
and Wright hearts, could reach many 
miles up into the skies—even the critics 
admitted this fact. But, they said, by 
going so high, they cannot possibly lay 
their eggs in the proper places and they 
will soon become extinet because they 
lack striking power to defend themselves 
against the warbirds of the house painter 
and the little yellowman. 

But throughout the world forces were 
working against the self-appointed 
Strategists and Experts. 

@IN FAR-OFF CHINA men who 
were known as the Flying Tigers had 
not the benefit of the ecrities’ vast knowl- 
edge. They went into battle with Curtiss 
Tomahawks—those of the small strik- 
ing power and weak hearts. And they 
knocked from the skies 218 of the little 


& 
é 
5 
hee 


yellowman’s birds while but 84 of their 
own fell lifeless And in the fog-shrouded 
Aleutian isles young Americans, heed- 
less of the critics’ admonitions, rode into 
battle on Hawks, Airacobras and Light- 
nings. For every one of these birds with 
the so-called weak hearts whieh fell 
dead from the skies, 22 of the little yel- 
lowman’s were put to death. So it went 
around the world; despite the preachi- 
ments of the critics, young men rode to 
battle and nowhere came out with a ratio 
of less than two to one. 

The sea birds, too, worked against the 
erities. It was many, many moons be- 
fore the multitude learned what havoe 
was wrought against their little yellow- 

(Zurn to page 320) 





“Maguire's been like that ever since he got that job as instructor for the WAFSI" 
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A convoy laden with vital war materials plods toward its destina- 
tion under the protective eye of a Navy K-type blimp armed with 
bombs, depth charges and guns against Axis submarines. Blimps can 


Convoys 


operate close to the surface of the water, making them effective even 
on days of low ceiling and limited visibility, a factor which, it is 
claimed, makes them superior to heavier-than-air craft for convoying. 


Lighter-than-air branch of naval coastal patrol service taking a larger part in keeping 


sea lanes open for movement of men and materials to battlefronts. 


By ESTER H. FORBES 


LONG CONSIDERED BY the public 
as useful only for sight-seeing and ad- 
vertising purposes, blimps are rapidly 
coming into their own as_ military 
weapons. Day after day they are patrol- 
ing both Atlantie and Pacifie coasts to 
assure delivery of valuable cargos, justi- 
fying the faith placed in them by a 
small group of naval airmen. 

One of the great battles forced on the 
United States in this war is the battle 
of transportation—transportation to our 
Allies, to our own fighting forees abroad, 
and between ports along our coast lines. 
An efficient convoy system between 
North America and England had been 
established before Pearl Harbor. Since 
then one of the most pressing problems 
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has been speedy transportation of men 
and materiel to our distant outposts. 
This the airlines are accomplishing un- 
der direction of the Army’s Air Trans- 
port Command. When, in the middle of 
January, Axis submarines began their 
piracy on our coastwise shipping, we 
were faced with a third problem of 
transportation. 

We were unprepared for the sub at- 
tacks because we had been concentrating 
on the important job of keeping open 
our lines to England. Every available 
escort ship and Army and Navy plane 
was at that time needed more elsewhere. 
And so, month after month, merchant 
ships were sunk off the Atlantic coast, 
in the Gulf of Mexico, in the Caribbean, 
off South America, and off the Pacific 
coast with no apparent end in view. 

The Army and Navy, however, were 


taking steps to protect American ship- 
ping and silently putting them into 
effect. They were gathering in old 
American and British destroyers and 
subchasers. They were converting pleas- 
ure yachts into fighting ships; receiving 
a few British trawlers with their crews; 
getting old and new minesweepers, 
ocean-going tugs, net tenders and Coast 
Guard cutters. They were organizing 
patrol squadrons of Army, Navy and 
Civil Air Patrol units. Finally, the Navy 
began to get delivery of 48 K-type 
blimps which it had ordered from Good- 
year some months before. 

To integrate these surface and air 
units patroling the Atlantic coast, a new 
branch of the Navy was created—the 
Eastern Sea Frontier, commanded by 
Adm. Adolphus Andrews. Each unit is 
responsible to the commander of its base, 
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who, in turn, is responsible to the com- 
mandant of his Naval District or to an 
Army Bomber Command. Navy and 
Army operations are then coordinated 
by the Commander of the Eastern Sea 
Frontier. Likewise, the Pacifie coast 


patrol is directed by the Navy’s Western 
Sea Frontier. 

Coordination on such a vast scale 
takes time. Though by the end of March 
there were some patrol planes and ships 
on duty, it was not until May 14 that 





A K-type Navy blimp on its mobile mooring mast prepares to shove off for con- 
voy duty. These lighter-than-air craft have proved particularly effective in com- 





bating submarines preying on shipping. 










Oficial United States Navy Photograph 






























Gun crews on convoy patrol! have been given 
added "eyes" by Navy blimps cruising far and 
wide over vital supply routes. 





the first coastal convoy got under way, 
From then until July 14, hundreds of 
ships were moved in convoys up and 
down the Atlantic, and of these only two 


were sunk by enemy torpedoes or shells,/ 


Since then the total number of sinkings 
has decreased so consistently that Amer. 
jean marine insurance underwriters have 
reduced their rates twice within 4g 
month, giving credit for these redue- 
tions to “new and improved methods 
of convoying and other protective meas- 
ures.” 

Outstanding among these “new and 
improved methods” are the Navy’s 
K-type blimps. Their use, of course, 
is practicable only with complete air 
supremacy. But this we have over our 
Atlantie and Pacific coasts, and blimps 
are diminishing the activities of Axis 
subs, and far surpassing the expecta- 
tions of their most enthusiastic advo- 
cates. As one naval officer put it, “They 
ean do everything that a plane can do 
—plus.” 

Their plus value comes from the faet 
that they are at the same time both 
lighter than air and power driven. They 
can navigate slowly enough to keep 
pace with the ships in a convoy and, 
if need be, hover for hours over one 
spot. They can operate from a few 
feet off the water and thus stay under 
the clouds in low visibility. Moreover, 
a blimp can earry enough gasoline for 
a good 1,500-2,000-mi. trip. 

Blimps, comprising the Zeppelin Pa- 
trol Group, are now operating over the 
Atlantic, and on the Pacifie coast a 
similar group is flying. 

Unlike planes, the K-ships usually fly 
alone. From a squadron one blimp may 
be assigned to a northbound convoy, a 
second to a southbound convoy, and 
others to specific areas where submarines 
may be lurking. At any time one of 
these blimps is likely to get a message 
from its base that a ship or plane has 
spotted on enemy submarine. The blimp 
is given the submarine’s longitude and 
latitude, its probable direction, and told 
to get it. Easily maneuverable, the 
blimp quickly turns and speeds to the 
designated location. With its long cruis- 
ing range the blimp ean stay on the 
search for hours. Then, once it has 
closed in, its secret detecting devices 
together with its ability to hover while 
the ordnance men take aim spell almost 
certain doom for’ the undersea craft. 

Just how many submarines _ the 
K-ships have destroyed is still a mili- 
tary secret. But it is no secret that 
the Navy is so pleased with the per- 
formance of the blimps that it has 
ordered hundreds more. To meet these 
orders the Goodyear Aireraft Corpora- 
tion has already expanded its Midwest 
plant and is now building a blimp as- 
sembly plant twice as large “somewhere 
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in the Southwest.” Nor it is a secret 
that the Navy is organizing additional 
blimp squadrons in the South and West. 
There can be no doubt in the mind 
of anvone who has been to one of the 
lighter-than-air bases recently that the 
Navy is counting heavily on blimps to 
protect shipping until the war is over. 
All day long, while the K-ships are 
out on convoy and patrol duty, scores 
ot smaller L-ships are dotting the skies 
on training flights. The L-ships usually 
Stay close to home so that the aviation 
cadets ean concentrate on takeoffs and 
landings, the two most difficult and 
exacting maneuvers in blimp operation. 
After 250 hr. of actual flight training, 
however, the cadets become experts. 
_In addition to the pilots, these bases 
also train the other members of a 
K-ship’s  erew: Navigators, riggers 
(gunners), ordnance men  (bombar- 
diers), machinists, radio men and their 
couriers. The couriers are homing 
Pigeons, and every patrol flight carries 
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Wide World 
TOP: The terrific impact of the depth charge 
is illustrated by the size of the water crater in 
comparison with the Navy blimp from which 
it had been dropped. The exact number of 
submarines destroyed by Navy patro/ blimps 
is a military secret, but it is large enough 
that Congress has authorized a vast expan- 
sion of this branch of the service. 


LOWER LEFT: The blimp's long cruising radius 
means long stretches away from the base— 
but Uncle Sam's lighter-than-air sailors eat, 
and eat well, just the same. 


CENTER. All crew members of the blimps act 


six crates of the birds. If communieca- 
tion becomes impossible, these pigeons 
ean leave the ship during flight and re- 
turn to their base with vital messages. 
Their training, like that of the other 
crew members, is highly. specialized and 
is being greatly expanded. 

As more and more K-ships and crews 





as lookouts, constantly on the alert for fell- 
tale traces of submarines while “riding herd” 
on convoys. The blimp's ability to hover over 
one spot for long periods of time, together 
with secret locating devices, help them keep 
on the trail of undersea craft until bombs or 
depth charges can do their work. 


Wide World 
LOWER RIGHT: Navy Coastal Patrol! blimps 
check on all “stray” vessels, reporting their 
movements to headquarters as part of the co- 
ordinated Army-Navy-Civil Air Patrol work in 
keeping the sea lanes open for movement of 
men and materials to American and Allied 
fighting forces all over the world. 


report for action, the blimp patrol will 
assume a larger and larger share of 
coastal patrol duties, relieving sorely 
needed bomber and patrol planes for 
offensive action. Having helped to 
win the battle of transportation along 
both our coasts, it will take a larger 
part in safeguarding this victory. 


199 








95° elevation 






Cockpit Side 






Upper Rear 
M.G. 







Upper Forwao M.G 
U 


Fire Power 
Details of 
Nazi Planes 













Arrangement and areas of pro- 






tective fire screen show vulner- 






able points. 
















Upper Rear M.G. 
Cockpit Side M.GS 


AS IS POINTED OUT by Maj. Na- 


thaniel Silsbee elsewhere in this issue, 





no airplane is better than its armament. 





On these pages are shown some of the 






reasons why quantity alone could not 
entirely compensate for quality in the 
Luftwaffe’s attempts to wipe out the 
RAF and Red Air Forees. It should be 


noted that in the vast majority of cases 










the Nazi planes depend on 7.9-mm. ma- 






ehine guns—about the same size as .30 













ealibre—and the only shell guns used 
are 20 mm. While the British still rely 
largely on .30 calibre for their machine 
guns, they have long had a policy of 
mounting more guns than the Germans. 
It should also be noted that the Luft- 
waffe still relies heavily on the planes 
shown here. American practice has long 
ealled for nothing smaller than .50 eali- 
bre, half again as large as either the 7.9 
mm. or .30 calibre, but with approxi- 
mately three times the impact force. 






Depression may be ’ 
extdnded to 90° Fig. 2 
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Bombers Have Vulnerable Spots 






The JU 88 (Figs. 1 and 2) is used for 
long-range level bombing, dive bomb- 







ing, photographic and _ reconnaissance 
work, carrying a crew of three or four, 
depending on the mission, and mounting 
up to six guns. Forward fire power de- 









pends on one or two 7.9-mm. machine 






guns or, occasionally, one-20 mm. shell 
gun, operated by a _ navigator-bom- 
bardier. This gun ean be swung 35 deg. 
to either side; 45 deg. up and 20 deg. 
down. Lower rear protection depends 
on a 7.9 operated by a crew member 
who lies facing backward. It can be 
swung 45 deg. to either side and, nor- 
mally, 60 deg. below horizontal. This 
depression can, however, be extended to 
90 deg. Protection from above and bhe- 
hind depends on one erewman—who is 
also radio operator—firing two 7.9’s with 
a 45 deg. swing to either side and an- 
































My " /Lower / I\ 









| \ Rear M.G, \ elevation of 45 deg. This crewman also 

l Field of/fire | \ operates either of two side 7.9’s, swing- 
pie the | \\ ing from 30 to 75 deg. off center, and 

| vA extended g ‘ 2. , an 





45 dee. above horizontal. 


The Heinkel He 111 (Figs. 3, 4 and 
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Field of fire Fig. 4 
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5), a long-range bomber, torpedo car- 
rier or reconnaissance plane, is one of 
the “workhorses” of the Luftwaffe. Pro- 
tection from the rear depends on one 
7.9 which has a quartersphere are: from 
horizontal to vertical and 90 deg. to each 
side. This operator also handles either 
of two 7.9 side guns, swinging from 15 
to 85 deg. off the center line and 35 deg. 
above and below horizontal. Protection 
from below is afforded by one or two 
7.0’s or one 7.9 and one 20-mm. shell 
eun, operated by a prone crewman fac- 
ing backward. This installation has a 
45 deg. swing to each side and down as 
much as 90 deg. Occasionally the plane 
iz fitted with a 7.9 firing down and a lit- 
tle forward through an aperture in the 
compartment which juts out below the 
fuselage. Forward fire power is fur- 
nished by one or two 7.9’s in the fuse- 
lage nose, operated by the bombardier, 
who lies beneath the pilot’s seat. For- 
ward fire sereen is 35 deg. to each side, 
15 above horizontal and 35 below. Oc- 
casionally another 7.9 is mounted, swing- 
ing from vertical to 20 deg. above hori- 
zontal and 35 deg. to either side. Re- 
cently some Heinkels have been equipped 
with either a 7.9 or a grenade tube, 
fitted into the tail and operated by re- 
mote control. (See Aviation, October, 
1942, page 157.) 


Fighter Fire Concentrated 


The Messerschmitt ME 110 (Figs. 6 
and 7) twin-engine fighter is well armed 
forward, but is light in both rear ‘and 
lower fire power and armor. Forward 
fire power consists of four 7.9 machine 
guns and two 20-mm. shell guns, all fir- 
ing from fixed positions. (Also see page 
98.) Sole protection from the rear is 
from one 7.9, which can be swung but 
40 deg. to either side, up 60 deg. above 
horizontal and to 10 deg. below. With a 
service ceiling of 32,000 ft., the plane 
has a top speed of 340 mph. at 22,000 
ft., and cruises at 285 mph. at 16,500 ft. 


Stuka Lightly Armed 
The JU 87b (Fig. 8), the still widely 


used Stuka, has been proved to be ex- 
tremely vulnerable without over-power- 
ing loeal air superiority. Its forward 
fire power consists of two 7.9-mm. ma- 
chine guns in the wings, firing outside 
the propeller are. Protection from the 
rear depends on one 7.9 which can be 
swung only 30 deg. to either side, 45 deg. 
above horizontal and a little less below 
horizontal. 

All the guns shown—the 20-mm. shell 
guns as well as the 7.9’s—must be 
swung by hand, for the Germans have 
done almost nothing with power tur- 
rets, 

(For other armament and armor de- 
tails see AviaTION, August, 1942, page 
196.) 
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Hundreds of FWD’s, similar to this mod- 
el, will soon be put in harness for the 
winter's work—fitted with mounting 
equipment and snowplows ready to get 
into action fighting snow, after a busy 
spring and summer on regular airport 
maintenance work, 
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KEEPING 'EM IN THE BLUE 
,e ee Calls For Good Clear 
Runways Below.... 


Keep ‘em flying by giving ‘em runways clear and clean of snow. At 
airports in every state in the snow belt and many Canadian provinces 
(where heavy snowfalls are a constant menace) FWD trucks are 
being made ready for snow clearing duty —a service in which they 
have earned and kept first place. 


In cooperation with the aims of the U. S. Truck Conservation Program, 
FWD lists here a few practical suggestions to enable airport operators 
fo get the most in performance with minimum maintenance out of their 
FWD snow removal trucks: 


Conserve tires—snow removal truck operators are universally agreed 
that single tires are best in snow removal service. The use of single 
tires of the same size on all four wheels not only conserves rubber but 
also reduces excessive differential action, thus prolonging the life of 
the truck. Closely spaced tire chains—not emergency chains—should 
be used on all four wheels, for maximum traction and least slippage 


and damage to tires. 


Care of engine —change engine oil frequently enough based on total 
hours of operation. Keep cooling system clean and free of rust. Control 
engine temperature with a radiator hood or automatic shutter. 


Storing the truck — sub-zero temperatures make lubricants too stiff 
and solid, cause steels to become brittle. House all your trucks when 
not in use — avoid outdoor storage for longer truck life. 


Inspect your trucks —periodically and check for needed replacements 
—take advantage of FWD’s principle of progressive interchangeability 
of improvements and vital parts. 


See Your FWD Branch or Dealer 


The entire FWD organization of factory branches, FWD dealers, and 
district servicemen are all pledged to help you get the most out of your 
trucks by aiding your program of preventive maintenance. Call on 
them frequently for sound maintenance advice and skilled service. 


THE FOUR WHEEL DRIVE AUTO COMPANY 


CLINTONVILLE, WISCONSIN 7 Canadian Factory: Kitchener, Ont. 
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GOULD & EBERHARDT GEAR HOBBER-—set-up of 
crankshaft spline job. Hob life increased from 15 to 
45-50 shafts...using Texaco Transultex Cutting Oil B. 


ALLEN 





Paes aa 


WAR 





BY 


) Cutting and Soluble Oils” 
iE METAL-WORKING INDUSTRY — 


TT ethite Tart rT sTTIn 


TRIPLE 


HEN hobbing the splines on aircraft en. 
gine crankshafts, the best output reached 
by a prominent manufacturer was 15 shafts be. 





tween tool grinds. 

Changing to Texaco Transultex Cutting Oil B, 
output per hob grind promptly went up to be. 
tween 45 and 50 shafts. 

Additional reasons for Transultex superiority 


are: 
transpa rency 


freer cutting 

better surface finish 

heat dissipation 
The outstanding performance that has made 
Texaco preferred in the fields listed in the panel 
has made it preferred by prominent users in the 
metal-cutting field. 

Texaco users enjoy many benefits that can also 
be yours. A Texaco Engineer specializing in cut- 
ting coolants will gladly cooperate. . . just phone 
the nearest of more than 2300 Texaco distribut- 
ing points in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York, N. Y. 





THEY PREFER TEXACO 


te More locomotives and cars lubricated with Texaco than 
in the U.S. are lubricated with with any other brand. 
Texaco than with any other 


%& More Diesel horsepower 
brand. 





on streamlined trains in the 
U. S. is lubricated with Texaco 
than with all other brands 


% More buses, more bus 
lines and more bus-miles are : 
7 , combined. 
lubricated with Texaco than 
with any other brand. % More revenue airline miles 
in the U. S. are flown with 


*& More stationary Diesel Texaco than with any other 


horsepower in the U. S. is brand. | 





= ~ ee —_— 


EVERY SUNDAY NIGHT-CBS 
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2 
— Maintenance 
panel 
in the 
ae oe Piston rings are among the most vital of the precision 
Cas 1ron-——¢ q7-OZ,. pieces Gor eaen ™ i . m ‘i 
1 Cut Hf 1200-hp. engine. Piston rings—the engine parts. Their. application for full engine perfor- 
phone only engine parts made of cast iron— i : 
ribut- are so vital to full engine performance MaANce IS largely a maintenance problem. 
that they constitute one of the most 
ee important maintenance considerations. 
( Cast iron iy relatively weak metal By PAUL S. LANE, Research Engineer, Muskegon Piston Ring Co. 
compared with steel) but possesses un- 
usual properties which have so far made 
~ite it the best metal for piston rings. As 
used for rings, it is really an alloy of offenders. To combat this trouble the both oil and compression rings. Hence a 
iron (92 percent), silicon (3 percent), engine manufacturer demanded rings of  first-quality ring must have complete 
and carbon (3.75 percent), with lesser better flatness since an out-of-flat ring cylinder bearing all around its periphery 
than amount of sulphur, phosphorus, and_ is sluggish in the groove and is more and the seraping edges burred, but held 
manganese. prone to sticking. Also, as carbon ad- to print limits for radius or sharpness. 
- Structurally, the iron contains nearly erence on the sides of the rings pro- A radius of 0.010 in. on the skirt ring 
‘i 10 percent graphite carbon by volume, moted sticking, a smoother side finish will result in marked increase in oil 
alle and this element, present as a mechani- was called for. Rings of only a few usage. Also, if the finish on the cylinder 
sail eal mixture, gives the material its unctu- years ago were “smooth ground” with barrel is too smooth (say, less than 6 
ous or soapy qualities. It is a “bearing a surface roughness of around 50 micro- micro-inches), the rings will not seat 
metal” type of structure made up of inches. Now many rings are lapped, and high oil consumption is experienced. 
niles | hard and soft discrete particles. These giving improved flatness, and a surface If ring faces are mutilated or scuffed 
with | characteristies are believed to account measuring only 6 micro-inches in rough- during break-in running (as may some- 
ther | largely for the oil retaining, wear, and ness. This smoother finish is believed times oceur due to low oil pressure), 


ss 


scuff resisting qualities of the metal. 
Cast iron is well known for its anti- 
sieze, gall-resisting action, and for its 
ability to heal its rubbing surfaces. 
Physically, piston-ring iron has exeel- 
lent heat resisting and elastic properties, 


to reduce carbon adherence and piston 
groove wear. The flatness and finish of 
the piston grooves also influences ring 
sticking. 

Oil economy is largely determined by 
the piston rings used. To get best effi- 


the desired oil control is not likely to 
be obtained. 

Seuffing and wear are closely asso- 
ciated with the amount and cleanliness 
of the oil supplied to the rubbing sur- 
faces. During green runs, when mating 


+4 and as a east, a tensile strength of 45,- ciency for a given piston ring set-up, of the surfaces takes place, the engine 

i 900 to 50,000 psi. The hardness is 225 it is necessary that the ring contour and consumes large quantities of oil, but 

to 275 Brinell (Rockwell B-97-104-AMS fit against the cylinder be as perfect as must at the end of this run be “condi- 

Spec. 7310). These high physical prop- possible. Furthermore, the hardened tioned” so as to meet Air Corps re- 

erties are obtained largely as a result cylinder barrels now in general use in quirements when operated on the “final 

of the method of casting. high output engines are particularly acceptance” runs. Rings must therefore 

e Sticking rings, resulting from heat sensitive to lubrication control, and to be correct as to structure and hardness 
LY and carbon deposits, were once regular the sharpness of the scraping edges of of metal and also have a finish on the 
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i AUTO BODIES 
TO AIRCRAFT 


i 


The Murray Corporation o converted to Aircraft 

production with the aid of this modern 2500-ton H-P- 
FASTRAVERSE Press. It employs the Guerin rubber pad process of blanking and fo 
many dural parts at each operation. Loading tables, working in from all four sides, 
production . . . The exclusive H-P-M HYDRO-POWER Radial Pump and “Clo 


District Sales Offices: New York, Syracuse, Detroit and Chicago.. Representatives in Principal Citi 
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periphery conducive to quick seating. 
Blowhy during the early running periods 
will destroy the upper cylinder lubrica- 
tion and ofttimes will result in scuffing 
and scoring of rings and cylinders—even 
though large quantities of oil are burned. 
In other words, adequate lubrication is 
not always indicated merely because 
the engine shows high oil consumption. 
Many factors, of course, can influence 
such conditions, but it will be apparent 
from this limited outline that the piston 
rings are critical to successful engine 
operation, even before the engine is 
ready to fly. A paper by Donald U. 
Kudlich of the Wright Aeronautical 
Corporation, entitled Engineering Liai- 
son and Production Control, published 
in the May, 1942, issue of the SAE 
Journal deals in part with piston ring 
scuffing and oil control, and is recom- 
mended for those particularly interested 
in this subject. 


Replacing Rings at Overhaul 


The procedure to be followed when 
installing new piston rings in aircraft 


engines at the time of overhaul varies 
with different engines. It is strongly 
urged that in all cases reference be made 
to the overhaul manual published by 
the engine builder. The data given in 
these manuals is the result of broad 
experience with each particular engine, 
and optimum results will be obtained by 
following the instructions given therein. 
It may, however, be desirable to sketch 
briefly the re-ring practice used on a 
54-in. Pratt & Whitney Twin Wasp 
engine of 1,200 hp., though attention is 
called to the fact that the data shown 
is given in more complete form in the 
Pratt & Whitney overhaul manual, 


Cylinder Reconditioning 


In most cases a cylinder is considered 
suitable for re-ringing if the wear has 
not exceeded 0.006 in. on the diameter. 
As to the amount of taper and out-of- 
roundness, it is generally recommended 
that each of these must be held to a 
maximum limit of 0.006 in. in order to 
consider the cylinder suitable for re- 
ringing. If any of the measurements 


END GAP SIDE CLEARANCE 
A 0.0595-0.0665 0.003 - 0.005 
B 0.0565—-0.0635 0.004 - 0.007 
C 0.0565-0.0635 0.003-0.005 


























show greater than 0.006 in., regrinding 
to oversize or new cylinders are recom- 
mended. Regrinding of nitralloy barrels 
is not recommended. The step or ridge 
resulting from wearin the cylinder, at 
the top of the piston ring travel, can be 
removed simply by using a hand stone 
or by means of a small portable grinder. 
When this operation is carried out, care 
must be taken not to grind beyond the 
upper end of the top ring travel, and it 
is important that the surface be blended 
to the adjacent part of the cylinder 
wall as perfectly as possible. Unless this 
ridge is properly blended or removed, 
ring breakage of the new top ring is 
apt to occur. 

The barrels on this particular engine 
have a “choke” of 0.015/0.018 in., start- 
ing at the shrink band of the cylinder 
head and extending approximately 24 
in. up the cylinder barrel. This choke 
feature provides a straight cylinder at 
normal engine operating temperatures. 
If the cylinders are reground straight, 
(Turn to page 339) 


FIG. 1. Typical piston and piston ring set-up 
used in high output aircraft engines. This 
piston contains the ring designs shown in cross- 
sectional form in Fig. 2... FIG. 2. Cross sec- 
tion view of 51/2-in. aircraft engine piston ring 
showing recommended side and gap clearances. 
The fourth groove containing the dual oil rings 
and the bottom groove with the plain com- 
pression skirt are drilled to return excess oil 
to the crankcase . . . FIG. 3. Piston ring ten- 
sion test. The ring is closed diametrically to 
the specified gap clearance, and the load re- 
quired is indicated by the spring scole ... 
FIG. 4. Checking gap for end clearance. This 
gage is made fo cylinder diameter and the 
clearance between the ends determined by 
means of feelers. If the rings are fitted with 
insufficient end clearance, breakage is likely 
fo occur, 
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40% Lighter 


THE NEW PUROLATOR 
PA-12 AIR FILTER FOR 


VACUUM OPERATED INSTRUMENTS 


The new Purolator PA-12 is a decided advance in 
low velocity air filter design over the previous model 
PA-11 with which it is compared above. The reduc- 
tion in size and increase in design efficiency are ac- 
companied by a new application of Purolator’s ex- 
tended area design ... to Purolator’s patented plastic 
impregnated wood cellulose filter elements. Tests 
prove the new PA-12 removes solids down to three 
microns from air... even at temperatures of minus 
68°F. and plus 160°F. 


A catalog showing complete details of current 
Purolator aircraft filters for air, lubricating oil and 
hydraulic oil is available to responsible officials on 
request. These filters are equipment on fighting planes 
produced by sixteen American manufacturers. 


Purolator places at your disposal for consultation 
and experimental development work its staff of ex- 
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perienced Filtration Engineers. In the past seventeen 
years these men cooperating with the Engineers of a 
great majority of aeronautical, automotive and ma- 
rine manufacturers have been able to design many 
special air and oil filters for unusual requirements; 


Purolater Products, Inc., Home Office: Newark, New Jersey 
California Office: 1401 South Hope Street, Les Angeles 
Founder, Builder and Leader of the Filter ladvsiry 

















HERS IS A SERVICE UNIFORM, TOO 


'@ She helps make ball bearings. She is one of many thou- 
sands of men and women engaged in this vital work — days, 
nights, Sundays, holidays. 

Ball bearings are used by the millions in planes and 
tanks and jeeps and guns and ships . .. in war machines 
of all kinds, wherever shafts turn. And in the machines 
of industry making the mackines of war. Indeed in this 
highly mechanized mobile war “nothing rolls like a ball!” 
Keep ’em rolling! 

Yes, the smock worn by the New Departure girl is a 
service uniform. . . . New Departure Division General 


Motors Corporation, Bristol, Conn. Chicago and Detroit. 


MEN AND WOMEN OF 






Responding to to- 
day’s demand for near- 


ae perfection, New Depar- 
es < ture research workers 
are gaining new engi- 
neering knowledge about 

design and application for the benefit . €, 
of all mankind when Peace returns, 


os 
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DOUBLE OUR PRODUCTION AGAIN 


AIRCRAFT 





MARINE VENTILATING 


The complete facilities of our plants, fully 
manned with highly skilled men are at your 
disposal. Today we are engaged in making 
heat transfer components and such war 
equipment as aircraft tanks, aircraft and 
marine heaters and other confidential items. 


WE CAN HELP YOU WITH YOURS 


We are also helping other manufacturers 
meet their war production schedules. We 
can help you, too! Write, wire, or phone 
for full information. McQuay, Inc., 1624 
Broadway Street N. E., Minneapolis, Minn. 
Representatives in all principal Cities. 


Our facilities include complete plant and tool room equipment for 
y/ NC. fabricating, welding, cleaning, painting machining steel, copper, 
" aluminum, special alloys as well as modern plywood parts and units 
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MARINE VENTILATING AIRCRAFT 


RE-HEATER HEATING SECTION 








When the need arises for a metal cut- 
ting tool to do a SPECIAL type of work 
—make it a rule to call Motor Tool. 


Motor Tool is an organization of trained 
experts in this highly specialized field— 
concentrating on the development of 
SPECIAL metal cutting tools. 


No matter what your requirement—how 
unusual the metal cutting operation 
may be—you can completely rely on 
our ability to produce a tool that will 
do the job with accuracy and precision. 


For any size or type of “special purpose” 
metal cutting tools, make Motor Tool 
your dependable source of supply. 


WADTOR TOOL WANUENETURING t0. 


METAL CUTTING TOOLS 


178] CORTLAND AVENUE 


DETROIT, MICHIGAN 


Make ita Rule 
ul 
to Call Motor Tool 
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CARGO PLANES 





Can Expand World Trade 


A recognized authority on international commerce here analyzes the 


influences likely to be wrought in world trade by air transport. 


The 


author presents some surprising figures on savings through reductions 


in intermediary costs as compared with surface shipping. 


Pan Amertean Atrways photo 


The impetus given development 
end expansion of air transport 
by the exigencies of war as- 
sures for it @ new role in in- 
fernational commerce after the 
war, 


By GEORGE F. BAUER 


International Trade Commission 


WILL WORLD TRADE depend prin- 
cipally upon airplane transport after 
the war? Are most of our products go- 
ing to be sent to other lands by cargo 
Planes and shall we receive by the same 
kind of transportation many of the ma- 
terial riches that other regions through- 
out the globe have to offer us? 

A review of the fundamentals which 
underlie international commerce, par- 
ticularly those which may be affected by 
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air transportation, will give us guidance 
toward the answers. 

First of all, what is international 
trade? Is it very much different from 
domestic business? If it were not for 
languages and man-made boundaries of 
nations, we would find these differences 
to be similar to those arising in trade 
of the citizens of certain of our States 
with the people of other States. In both 
foreign and domestic trade, people of 
one section offer their products and hope 
to obtain the goods of people in another 
section; in domestic trade the sections 
are in the same country; in world com- 





merce they are in different nations. 

The more that goods can be ex- 
changed by one group for the largest 
possible supply of products of another, 
the more there is to go around of all 
kinds of goods for the well-being of all. 

This presupposes that in effecting the 
exchanges of goods, the tributes of an 
intermediary nature for handling, financ- 
ing, transportation, supervision and dis- 
tribution are kept within reasonable 
bounds. 

If airplane transport of persons or 
goods tends to decrease these intermedi- 
ary costs in international trade, to what 
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degree will it be welcomed as a most 
helpful agency in advancing the stand- 
ards of living in terms of abundance of 
goods for people everywhere? 

Under the capitalistic system, in- 
creases in volume of sales abroad are 
dependent on the same conditions nor- 
mally found here. A large demand for 
any product can best be developed 
through a decrease in the cost to the 
public. After the war, the eonception 
will no doubt again acquire merit that 
you greatly increase the number of sales 
as you bring down the cost of the prod- 
uet to final consumers. 

In international trade there is a great 
difference between what a producer re- 
ceives for his goods and what the final 
user pays. Intermediary charges enter 


In export salesmanship, the airplane 
already has definitely provided vast 
economies for the American business 
firm desiring to extend its contacts 
abroad. Formerly an executive wishing 
to visit distributors in Argentina had 
to tarry 18 days on a steamer. Now he 
ean fly there by plane in about four 
days. For the manufacturer sending him, 
there is a saving in the salary of an 
executive for a period of two weeks. 
Expenses for actual accommodations by 
air or steamer are very little apart. 
Through the airplane, the development 
of overseas markets has consequently be- 
come a decidedly less costly undertaking 
than in the olden days. 

This saving in sales promotion ex- 
penses as result of smaller total travel 


‘American Atrways photo 


Transshipments of air-borne goods will become less frequent as products will go forward from 
centers of production to places of buyers with less intermediate loading, unloading and 


warehousing. 


heavily into the calculations. It is not 
infrequent that goods selling at retail in 
a producing point in the United States 
for $100, have to be sold at twice that 
amount at some foreign point. 

The intermediary costs so forceful in 
boosting the prices to foreign buyers re- 
sult from charges for export boxing, in- 
land railway service, lighterage and 
loading at seaboard, ocean freight, mar- 
ine insurance, consular fees, duties, port 
and transport charges, financing, condi- 
tioning and distribution. 

It is in this area between the prices 
paid to the producer and the prices ex- 
acted from the foreign buyer that air 
transport already has acquired great im- 
portance and will assume even more. 
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costs, including salary outlay, trans- 
portation, hotels and foods, can be 
passed on to final buyers abroad. This 
one development tends to bring goods of 
all kinds within buying reach of increas- 
ing numbers of people everywhere. 
Actual transportation of goods by air- 
planes was already well developed be- 
fore the war started. Shipments of serv- 
ice parts to distributors in various parts 
of the world were not unusual, but after 
the war, with the great advances in air 
eargo ships, they will multiply rapidly. 
In an address before the Foreign 
Commerce Club of New York a little 
while ago, Grover Loening stated that 
the “air method of shipping is no less 
than 25 times as fast as what is now 








used. Aircraft can travel over the oceans 
of the world at 250 mi. an hour—com- 
pared to the desperately slow pace of 
10 mi. an hour that your average freight 
ships have to go at.” 

What does this advantage of speed 
by the air cargo plane mean in terms of 
intermediary costs of goods in world 
trade? 

The saving in interest charges will 
loom as a most important one from an 
international viewpoint. Goods on the 
oceans of the world, if shipped by cargo 
airplanes, would require only 1/25 of 
the time now needed to arrive at their 
destination. Money represented by these 
products would consequently only be 
tied up for 1/25 of the present time 
now involved in the shipping period. 

Normally the export and import trade 
of the United States may be estimated 
at $800,000,000 a month. The interest 
charge, if conservatively calculated, 
would amount to 4 percent, but for 
every quantity on the high seas there is 
at least a like quantity in inventory 
carrying another 4 percent interest 
charge. 

The monthly foreign trade of the 
United States is consequently subjected 
as result of sea traffic delays to an inter- 
est charge of 1 per cent on $800,000,000, 
or $8,000,000 monthly, or $96,000,000 a 
year. With cargo airplanes the time tied 
up in shipments and inventories could 
be cut to 1/25 of the time now required. 
The interest charge would be cut to 
$3,800,000. This one item would make 
an annual saving on our foreign trade 
of more than $90,000,000 and accord- 
ingly permit acquisition of additional 
real goods by that amount by our for- 
eign customers and us. 

Actually, the time saving factor will 
also apply during periods that goods are 
shipped from the interior to seaboard 
and from the foreign seaport to the in- 
terior of the foreign country. This time 
economy may be estimated at half of the 
period involved in the ooean voyage by 
freighter as against cargo plane, or in 
terms of added interest savings, $45,000,- 
000 a year. 

The time factor, then, favors the 
cargo plane as against the freighter 
when related to interest charges on 
goods tied up in voyage or in inven- 
tories. 

What about the direct cost factor? 
According to Mr. Loening, “commodity 
shipments can be shipped op a modern 
freight vessel at less than $c. a ton-mile. 
It appears equally evident that with use 
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HOUSANDS of Kinner Engines are on the 
line, ready night and day to serve the Army, 





Navy and the C. P. T. P., in their ceaseless job 


of primary training. 


And this performance is matched by the 
production ability of the. men and women who 
build Kinner Engines. From the factory to-the 
flying fields Kinner...and Kinner Engines are 


ready, willing and able! 


INNER MOTORS, INC., GLENDALE, CALIFORNIA 
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of gliders and new developments in 
prospect, transoceanic air costs will run 
about 5c. a ton-mile.” 

Offhand it looks as if the direct cost 
factor now favors the freighter as 
against the cargo plane. 

During recent years very fundamental 
changes occurred in the methods of con- 
ducting foreign trade. Finished goods 
have been sent abroad in decreasing 
quantities whereas the tendency to send 
parts and components for assembling 
in plants abroad has increased. Certain 
economies in freight space requirements, 
boxing and shipping charges have been 
the reasons; this transition favors the 
eargo plane. 

With freighters there has been diffi- 
eulty in adapting the cargo to the ship. 
In most instances it was absolutely re- 
quired to prepare the cargo to fit in with 
the limitations of a freighter. 

There was insistence, for example, on 
proper boxing of goods, a requirement 
quite understandable from the viewpoint 
of the ship’s operator and yet most 
costly from that of the final buyer 
abroad. The claim was made that facili- 
ties in foreign ports were inadequate 
and that the cargo would be spoiled un- 
less fully protected by boxing. Never- 
theless, there were instances when a 
mere shipping box resulted in an in- 
crease of 13 percent in the cost of the 
goods it contained. It was not the cost 
of the container as such, but rather the 
pyramided charges assessed on it with 
freight on a weight basis, customs du- 
ties and internal taxes on the increased 
cost, that brought about this situation. 

Boxing is one thing that should be 
capable of great modification, when not 
entirely eliminated, in shipments by 
cargo planes. Wrapping, too, may not 
require the same expenditure as when 
goods are under way a long time on the 
seas. 

Insurance, one of the intermediary 
cost factors, may also be favorably af- 
fected by air transport. Need for trans- 
shipments under trying conditions in 
many unprotected harbors will diminish 
and thereby reduce breakage—an impor- 
tant component in determining insurance 
rates. 

Transshipments, themselves, may be- 
come less frequently necessary as goods 
will go forward from centers of pro- 
duction to places of buyers without costs 
of excessive hauling from factory into 
railway freight cars, onto -lighters, or 
into lighters, trucks and steamships with 
consequent unloading at destinations, 
and then again, onto piers and into 


Pan Amertcan Airways pheto 


Movement of manufactured goods abroad by 
air will reduce intermediary costs, such as 
financing ‘and insurance, and will cut inven- 
fories and warehousing requirements. 
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Pan American Airways photo 


Crating and container needs for air cargoes 
in most cases will be simpler and lighter than 
those required for ocean shipping. Many sav- 
ings will be reflected in reduced weight and 
costs. 


foreign freight trains and final delivery 
by truck to the overseas merchant. These 
operations can be most costly and must 
indirectly enter into the prices paid by 
overseas customers; their elimination or 
reduction will be a factor favoring air 
cargo planes. 

Congestion at seaports tends to make 
for higher rentals for warehouses in 
which to store goods pending customs 
examinations prior to distribution to 
major parts of a country. With landing 
fields seattered over a wide area and 
goods brought closer within reach of the 
merchants who ordered them, the 
chances of congestion diminish and local 
facilities with their more reasonable 
rentals can be brought into use. In some 
eases, the buildings of local merchants 
can become bonded warehouses thereby 
creating additional savings that always 
follow when congestion is avoided as 
happens when ports no longer become 
bottlenecks of traffic. 

Local transport means, possibly be- 
longing to merchants, themselves can be 
utilized and the expenditure for hiring 






































































of such vehicles at ports with high op- 
eration costs avoided. 

All of these intermediary charges 
when prorated on individual products 
become considerable and, if their avoid- 
ance is gradually made possible by 
cargo planes, the transition to them from 
present methods of transportation will 
be impressive. 

In the trade among individuals, the 
speed factor definitely favors air cargo 
ships; the intermediary cost factor needs 

(Turn to page 280) 
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Modern Blackhawk Wrenches _- 
Lick Tough Jobs On ALL FRONTS -- - "" 


“I’m plenty glad we bought a good lay-out of exceptional strength — with lots of exclusive fea- recog 
BLACKHAWK Wrenches. It sure is great the way tures that make ’em the fightin’est tools you ever lines’ 
they take the daily punishment we give ’em. And 8° YOUr mitts on. 

today they’re good as new. That proves there’s a See your Blackhawk Jobber Sales- 

lot to those special steels Blackhawks are made of. | man — or write for free 48-page 

They’re tougher than an army mule. SoIknowthey’ll © “HANDY GUIDE,” giving helpful 

see us through the heavy going of the war years.” wrench data. 


You said it, brother. Bring on any kind of wrench BLA oud Pome a. G. CO 


job — big, little, simple or ornery — fast, accurate  pepartment W21112 Milwaukee, Wis. 
assembly or close-quarter repair and maintenance! 
Modern BLACKHAWK WRENCHES are built to 
take ’em as they come. Rugged, speedy, depend- 
able — slim, trim design for light weight plus 
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By SELIG ALTSCHUL 


PRESENT-DAY DISCUSSIONS of 
the future of air transportation inevit- 
ably come around to the tremendous 
capital requirements faced by the indus- 
try in its postwar expansion. 

For example, Eastern Air Lines has 
asserted that its contemplated expansion 
program would require additional capi- 
tal of about $200,000,000. American 
Airlines vaguely speaks in terms of 
$650,000,000. By contrast, the assets of 
the entire air transport industry, at last 
count, aggregated less than $70,000,000. 

These potential requirements have 
tempered the enthusiasm of many im- 
partial observers toward the glowing 
future commonly associated with the air- 
lines. The ways and means of subse- 
quent financing are also receiving the 
active attention of airline officials. Fur- 
ther, the Civil Aeronautics Board has 
designated this general topic as a major 
phase of the broad survey to be under- 
taken by its new research division. This 
entire financing approach is deserving 
of «a careful, penetrating analysis so 
that a program may be evolved to fit the 
best needs of the industry. More than a 
mere financial pattern for the industry 
is involved: major economic, political 
and socia] forces will all be influenced 
by the fiseal policies adopted. 

Yet, the answer to the financing 
dilemma is as simple as it is direct. Basie 
recognition must be accorded the air- 
lines’ fundamental economic position. 

It has been said that technological 
progress is the basis of modern civiliza- 
tion. However, along with the gains and 
constructive results achieved, this prog- 
ress has left destruction and loss in its 
path, An improved machine or pro- 
cedure usually destroys the standing and 
utility of the preceding tool or process. 

All this is particularly pertinent to 
aviation. The effects and counter-effects 
of technological progress find no richer 
illustration than in the field of trans- 
Portation. 


Transportation Progress Traced 


The Conestoga wagon, horse-drawn 
over rough roads, was the predominant 
transportation medium in the United 
States and the basis of a thriving indus- 
try up to the early part of the last 
century. Then came the canals. Much 
of the eanal capital was lost with the 
technological development of the rail- 
toads around 1840. 

Ultimately, the railroad facilities of 
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Financing the Airlines 


the United States reached an investment 
aggregating more than $32,000,000,000. 
Technological progress continued with 
the advent of the automobile at the turn 
of the twentieth century. The private 
automobile and truck transportation are 
estimated to have already cost railroad 
security holders between $15,000,000,000 
and $20,000,000,000. 

The forced-draft development of avia- 
tion during the war is bound to see a 
tremendous application in peace-time 
with substantial inroads on railroad 
passenger and freight traffic. This will 
be accompanied by still further losses in 
railroad values. It is also likely that the 
airplane may cause some deep-seated 
adjustments and losses in the automobile 
industry. Shipping companies already 
concede their potential decline to air 
transportation. 

The march of technological progress 
in transportation clearly shows that no 
one medium has any assurance of re- 
maining the dominating influence in the 
field. The day of the airplane is defi- 


nitely here. But in some tomorrow, avia- 





TABLE I—OUTSTANDING CAPITALIZA- 
TIONS—AIR TRANSPORT INDUSTRY 
(As of June 30, 1942) 

Common Pref. 


Stock Stock Equipment 
Shares — and Bank 


Out. t. Loans.* 
American Air Lines. .... 574,848 650,000 ......... 
B Airways........ SE” wiveteine x $416, 667 
Colonial Airways....... ss i peners 5, 
Chicago & Southern... . 167.730 32,773 225,000 
Continental Air Lines. .. | as. eee 
RRS ts DEE wéaepens.. soseuanon 
Eastern Air Lines....... DE. Gduliess. séansencs 
Mid-Continent Airlines _ - _aveogeses 150,000 
National Airlines. ...... OS sa ls 
ortheast Airlines. ..... DT cents  ‘apaamnane 
Northwest Airlines...... x 142,500 
Pennsylvania-Central . . . 331,790 CD stinncate 
Trans. & Western Air... gaa 1,250,000 
United Air Lines........ DE criichue weston 
WER cccccscccs }«©©SRIIIID:  Sscccees 203 ,000 


NOTE: * Since June 30, 1942, all of the equipment and 
bank loans indicated have either been retired in entirety or 
substantially reduced from the proceeds received from the 
sale of equipment. 


tion may be seriously challenged by a 
newer mode of travel or by an improved 
form of an established transportation 
medium. 

The lessons of the past and the chal- 
lenge of the future dictate that the air- 
lines be financially sound at all times. 
This condition cam best be attained if 
definite provisions are made for repay- 
ment of borrowed capital obtained to 
finance any expansion program under- 
taken. This proviso, for example, would 
have saved the railroads many a later 
day ailment. 

Exactly three years ago, this writer, 
in Aviation, showed the facility in fi- 
nancing new equipment acquisitions by 
trust notes and bank loans and outlined 
the all-important principle of providing 
for the amortization and payment of 
debt over the useful life span of the 
equipment so aequired. The contention 
was further advanced that a more bal- 
anced capital structure can gradually be 
attained with equity issues representing 
the working capital and fixed assets, and 
equipment notes or comparable paper 
for the most part, supporting the “fly- 
ing” assets. 

A few case histories illustrate the 
facility with Which air transport fleets 
were financed. 

When American Airlines embarked 
upon its ambitious equipment buying 
program late in 1935, the banks refused 
to finance the purchase of transport 
planes on the ground that aviation was 
too risky and that the resale market for 
planes was limited. Whereupon, Amer- 
iean applied to and obtained from the 
Reconstruction Finance Corp. total loans 
of $1,236,000 at 5 percent to finance its 
initial purehase of 20 Douglas DC-3’s 
costing $2,060,000. The company’s 
equity in this equipment at the outset 
was 40 percent. The RFC took a chattel 
mortgage on the equipment and provi- 





TABLE II—STOCK FLOTATIONS OF DOMESTIC AIRLINES 
(Since Aug. 22, 1938) 


No. of Offering *Price 
Company Date Security Shares Price Oct. 1, 1942 
Re Big es San oo 6 nov dss or eeess Jan. 1940 Common 50,000 $36.50 $41.50 
ao a ere Oct. 1940 Preferred 50,000 105.00 101.00 
eee re pril, 1940 Common 100.000 10.00 5.75 
Cc ee eee ee July, 1940 Common 65.000 7.530 5.25 
eos aves stueeeas hegek April, 1941 Common 50.000 3.30 2.125 
m en wcekh bia babe eden April, 1942 Preferred 7,500 10.00 t 
ES SSR ae eee eer ie June, 1941 Common 60,000 9.50 9.50 
aa aac cccvaceseses May, 1940 Common 110,908 32.00 27.375 
Mid-Continent Airlines...................-. 1938 Preferred 40 ,000 2.50 Retired 
Mid-Continent Airlines...................-- Mar., 1940 Common 50.000 4.00 2.50 
Mid-Continent Airlines. ..............0000. 1940 Common 100,000 5.00 2.530 
aaa, os wk ale nas oe SabeR aes April, 1941 Common 40,000 7.530 5.00 
ans ss ou ck bikes ws abd cla ee Nov. 1940 Common 60.000 15.88 9.75 
i eh ida oh head Nov. 1941 Preferred 75,000 25.00 23.00 
ye OE SS ee eer April, 1940 Common 119,154 14.00 12.875 


Source: Securities and Exchange Commission Reports. 
where no listed markets available. 


Note: *Bid prices used 
+ No market. Privately held. 
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sion was made to amortize this indebted- 
ness over a four-year period. 

After the RFC demonstrated how 
profitable equipment loans could be, the 
banks became very solicitous in extend- 
ing credit for transport purchases by the 
airlines. 

One example is the simplicity at- 
tached to the loan granted Transcon- 
tinental & Western Air early in 1939. 
The airline borrowed a total of $300,000 
from a New York bank at 3 percent, to 
apply against equipment purchases. This 
loan, unsecured, was to mature serially 
in 24 years. Subsequently, TWA ar- 
ranged with a group of banks for a four- 
year unsecured revolving credit to pro- 
vide funds for equipment purchases and 
for other corporate purposes. The maxi- 
mum amount of this credit, $2,500,000, 
was to decrease to $1,000,000 by the 
fourth year, and the interest rate was 
fixed at 23 percent. 


Equipment Trust Financing Ideal 


The equipment trust is in the fore- 
front as a device for the air carriers to 
acquire extensive plane fleets in the 
future. The first true aviation equip- 
ment trust financing, similar to the 
“Philadelphia Plan” used in the rail- 
road industry, occurred in January, 
1939, when Pan American Airways, in 
order to finance its new Boeing 
Clippers, arranged for the sale of $2,- 
500,000 in 4 percent equipment cer- 
tificates to two New York banks. Pan 
American paid 30 percent of the pur- 
ehase price of the planes in cash, the 
remaining 70 percent becoming available 
through the certificates. Provision was 
made for the certificates to mature seri- 
ally from Jan. 1, 1940, to Jan. 1, 1944. 
In this manner, the company arranged 
to purchase its new equipment on a 
“pay-as-you-go” basis and to acquire 
title to the planes at the end of five 
years. 

Basically, the inherent strength of 
equipment trust obligations is present 
in the indispensable character of roll- 
ing or “flying” stock to the carrier 
operation. The right of way, roadbeds, 
terminals and other properties, al- 
though essential to the operation of a 
railroad, have very little value without 
rolling stock. Similarly, an airline may 
have a certificate for a valuable route, 
but it is non-productive without the 
necessary flying equipment. In normal 
railroad operations, there is considerable 
interchange of equipment regardless of 
geographical location. Due to the essen- 
tial nature of this equipment, its stand- 
ardization and ready interchangeability, 
an obligation based upon its ownership 
Teflects less the fortunes of the individ- 
ual cerrier than does any other railroad 
obligation. This same condition can, 
with equal force, apply to the air car- 
riers. The airlines are every day giving 
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TABLE III—BARRON’S STOCK AVERAGES 
. Air 50 
Aircraft Transport Stocks 
*23.03 62 
21.12 61 
20.28 60 
20.44 60 
22.41 72 





* New high for 1942. 





new evidence of the practical inter- 
changeability of equipment. This condi- 
tion should greatly facilitate the use of 
equipment trust paper in airline financ- 
ing. 


Present Capital Structures Simple 


The future capital requirements of 
the air transport industry promise to 
exceed by a substantial margin any 
funds previously obtained by the group. 
Moreover, extremely large capital out- 
lays may be required over a relatively 
short period of time. 

Fortunately, the airlines have grown 
and developed with relatively simple 
capital structures—common stock carry- 
ing the burden. There is but a negligible 
amount of indebtedness in the industry. 
The capitalization for each of the do- 
mestic airlines is presented in Table I 
and illustrates the simplicity attached to 
the industry’s present financial structure. 
The airlines not only have a sound base 
from which to develop their future re- 
quirements but the very nature of the 
industry’s operations is conducive to a 
favorable financial policy. 

For example, railroads and other pub- 
lic utilities such as electric power and 
gas companies require extensive fixed 
plant and equipment commitments. This 
includes right-of-way, tracks, bridges, 
stations and similar facilities in the case 
of railroads; and power lines, transmis- 
sion and generating plants for the elec- 
tric utilities. The airlines, while having 
certain property of a long-term per- 
manent nature, have not yet been faced 
with comparable “fixed” investments. 

It is also likely that the capital mar- 
kets will favor financing which provides 
for definite retirement of debt. Even be- 
fore the war, many commercial banks 
discovered the good credit risks and 
profitable sources of business the air- 
lines provided. As the large institutions 
have seen a substantial evaporation of 
business loans formerly granted old-line 
clients, it is logical to assume that the 
more enterprising banks may seek to de- 
velop extensive credit accommodations 
for the air carriers. The same premise 
is true for insurance companies and 
other fiduciary institutions. Large in- 
vestment trusts may also become a factor 
in supplying funds for the industry. 

Not to be overlooked is the guarantee 
of the government likely to be invoked 
in order to bolster these credits. This 
would be consistent with the present 
policy of endorsing loans extended by 


private capital to the aircraft industry 
and many war projects. 

The anticipated plentitude of funds, 
competitive factors and the possible gov- 
ernment guarantee should all make for 
low-cost financing to the airlines. 


Avoiding Investment Ills 


Such circumstance would also avoid 
too much reliance upon the investment 
banker. On the whole, the influence of 
investment banking on the air trans- 
port industry has been far from salu- 
tary. The airlines have had to pay a 
high cost for whatever assistance that 
has been extended by the investment 
bankers. For example, in February, 
1936, Chicago & Southern paid 20.3 
percent of the gross proceeds to market 
its preferred stock. Even as recently as 
July, 1940, the airline paid 21.3 percent 
of the gross to sell additional common 
stock. More importantly, the influence of 
investment bankers on the industry’s 
management prerogatives, wherever ex- 
ercised, has been far from wholesome. 

Equipment trust financing can also 
avoid much unwholesomeness that fre- 
quently attaches itself to private stock 
deals. For example, even at this date 
there is much askance as to the “special” 
conditions which surrounded the private 
placement by American Airlines of 50,- 
000 shares of common stock on Jan. 31, 
1940. On that date, the stock sold in the 
market as high as 47}. Yet the issue was 
placed at $36.50 per share. The reasons 
advanced by American’s C. R. Smith be- 
ing that when the financing was first dis- 
cussed on Nov. 27, 1939, the price of 
the stock on the exchange was $37 per 
share, and this private placement was 
made on an economical basis. Seasoned 
investment observers were of the opinion 
that regardless of the previous fluctua- 
tions, existing market conditions were 
such that the company could probably 
have obtained a net price materially in 
excess of $36.50 per share through a 
public offering. 


CAB Policies Important 


Additional equity financing in any 
event will be experienced by the indus- 
try. The needs of working capital will 
dictate as much. 

Surprisingly enough, however, Chair- 
man Pogue of the CAB, in his separate 
opinion in the American Airlines mail 
rate case, advocates the “preservation of 
simple common stock capital structures 
as far as possible.” In other words, if 
Mr. Pogue had his way, common stock 
would continue to carry all of the load 
in the industry. This is a well-inten- 
tioned but highly academic approach 
and is definitely counter to the financial 
facts of life. Can Eastern Air Lines, for 
example, sell a new stock issue of $200,- 

(Turn to page 279) 
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IN AIRCRAFT PRIMARY CABLE 





: B Braid Synthetic Construction 


~~ ge SAVES WEIGHT 
~ «+ SAVES SPACE 
. «INCREASES ABRASION RESISTANCE 





| F “B” Braid Synthetic, approved in all sizes from 00 Gauge to 22 Gauge, 
Auto-Lite Sterling engineers have developed an aircraft primary cable construc- 


tion that offers the finest combination of performance and physical characteristics 


in Auto-Lite Sterling history. 


Special lacquer and cotton “B” Braid give it abrasion resistance far beyond 


other types of construction . .. In compactness, and in aiding in the reduction 
of overall weight, it also offers distinct advantages . . . Fire hazard is reduced, as 
braid, lacquer and insulation are all flame-resistant . .. Low moisture absorption 
avoids increase in weight in service, as well as reduction of insulating efficiency. 
For complete information, and tables showing stranding, O.D. and weight 
for all gauges, as well as abrasion comparison, write for Auto-Lite Sterling 
Catalog No. 838. 
THE ELECTRIC AUTO-LITE COMPANY + WIRE DIVISION *« PORT HURON, MICHIGAN 


In its 26 great manufacturing 
divisions, Auto-Lite is produc- A ai T i . i ‘ T i 
ing for America’s Armed Forces 
on Land, Sea and in the Air. 
& 
J terling 


AVIATION ELECTRICAL 
WIRES AND CABLES 





SUNNEN Zreccxcon HONING 


For INTERNAL DIAMETERS 
of .185" to 2.400" 


Small ¢« inexpensive 
Economical « Greater Accuracy 
¢ Super-Smooth Finish 










ool engineers — sub-contractors — tool and die shops, as 
well as hundreds of leading prime contractors, are speed- 
ing up production and cutting costs with this practical hon- 





ing machine. 


Accuracy within .0001” guaranteed — produces supers 
smooth finish. Corrects errors of out-of-roundness or taper 





caused by previous operations. Maintains alignment. Facili- 
tates duplication of sizes. Can be set up and work located 


















s for 
WRITE . . . e . > 
FREE BULLETIN in a minute. Does not require skilled labor. Relieves big 
lete ine . . . 
Tenet ond showing internal grinders for other jobs. 
d conan 
Or it you Pr coll 
Soles Engineer will can 
‘ ect SUNNEN PRODUCTS COMPANY 
machion is Yo" 7942 Manchester Avenue St. Louis, Missouri 
'S Canadian Factory: Chatham, Ontario 
n 
y. 
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- 
Hardened Stee! Ring Drawing and Blank. Inner Bearing Ring Aluminum Aircraft Better finish and align- errors of previous ma- 
Govge—finished to an ing Die “Saves time “Accurately removes link “produces high ment maintained on chining and maintain 
accuracy of .000025” in agemenry F —_— last ‘tenth’ of stock.” finish without bell- of the 
N job oo a cog ond base metal mouthing.” 





Diesel Engine Fuel 


Bronze Valve. The Sun- ctor Cylinder “So ag — pe Sane **Strict alignment Drill Jig Rae “In- te 
enn matted of honing oe thet a P finish. maintained between pee 1 low the Pte 


is used to secure a high ye = 3 ft within two holes.” 
finish and accuracy. G» “ oe 


Aviation Hydraulic Cylinder made of Hardened Stee! Gears. Honing used 
Aluminum-Alloy. Improves the quolity to remove any distortion after hard- Cones for Wheel Balancing Machine 
of the bearing surface. An extremely ening ond to selectively size the “Accurately align hones two inter- 
smooth surface-finish is secured. gears to uniform diameters, rupted surfaces.” 





7 see on ~ 








Airplane Engine Parts accurately 
honed to a super-smooth finish, 
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New WILSON “HONEY BEE’ ARC CONTROL STATION 
permits 2 or more welding operations from one 


WILSON “HORNET” GENERATOR 


One Wilson ‘‘Hornet’ becomes two or more 
times more productive when used with the 
new Wilson ‘‘Honey Bee"’ Arc Control Sta- 
tions. Two or more welding operations are 
performed simultaneously by connecting 
three 75 ampere Wilson ‘Honey Bees”’ to a 
200 ampere Wilson ‘‘Hornet'’, or four 75 
ampere ‘“‘Honey Bees’’ to a 300 ampere 
*‘Hornet’’. More arcs per generator are pro- 
vided with a better load factor and more 
welding per K.W.H. of power purchased. 
Wilson Arc Control Stations are made in 
two sizes, 75 ampere and 150 ampere for 
use with any constant potential arc welding 
generator. Any Wilson ‘'Hornet'’ can be 


N WELDER AND METALS 


General Offices: 60 East 42nd Street, New York, N.Y. 


changed to constant potential by making a 
simple connection. 

A control switch which may be combined 
with the electrode holder permits the opera- 
tor to regulate his welding current from 
maximum to minimum without breaking the 
arc or affecting other station current settings. 
By gradually reducing the current the opera- 
tor can avoid craters, especially important 
for light-gauge metal welding. 

DIMENSIONS 
Height Length Width Weight 


75 ampere 20” 244%,” 11%” 125 Ibs. 
150 ampere 20” 29%,” 13%” 160 Ibs. 


For more tomplete information send for 
Bulletin ADW-47. 
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CONSERVE WELDING ELECTRODES 


Write for free copies of this. helpful 
booklet. It contains six shop bulletins em- 


phasizing important ways to prevent 
electrode waste. 


Photo courtesy of Republic Aviation Corporation. 
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THE NAMES FOR OUR Canary Com- 
mando were wonderful, gang! 

We wish we had a dozen Oily Boids 
so that we could call them ‘‘Blunder- 
bird,’’ ‘‘One Wing Low’’ and ‘‘Rud- 
derduck.’’ 

And even Oily howled at ‘‘Luber- 
ator’’ and ‘‘PB %.”’ 

He didn’t seem to like ‘‘Gasolini’’ 
or ‘‘Burblebird’’ or ‘‘ Airacoma’’—but 
we did! 

But the life-size portrait of Oily 
goestoa girl! Mary Bennett, of Engle- 


No! NOT CHAMPAGNE, 
\ WANT TO BE CHRISTENED 
witTH GULFPRIDE | 


gS 


wood, N.J. sent in the name we liked 
most...the name that most perfectly 
describes our 4-F F owl. 

Perch Pilots, meet ‘‘FLUTTER,’’ 
the Oily Boid. 


Major Al Williams 
alias, “Tattered Wing Tips,” 
Gulf Aviation Products Man- 
ager, Gulf Bidg., Pittsburgh, Pa. 


BRAINTWISTER 

A pilot had to fly from Pittsburgh to 
Detroit on business. He left home in the 
morning accompanied by his wife, who 





saw him off and waited at the airport 
until his ship was out of sight. He flew 
to Detroit non-stop, and the first person 
to greet him was his wife. She'd not trav- 
elled by train, 
road, or plane. 
How did she get 
to Detroit? Bn THE 





0 THERE Are 
bP TWO PEOPL ¢ ' 
PROBLE) | 


= : Pe 
& % 
4 4 
: 4 
: 


When you 
send your post 
card for the 
answer, send us 
your brain- 
twister, too. 
Complete with 
answer, please. 


SOME-DIAL! 


You Perch Pilots who fly twin-engine 
jobs will soon find it much easier to check 
your instruments. 


A new whingdinger of an instrument 
combines the readings of three instru- 
ments (2 tachometers and a synchroscope) 
on one dial. You get an rpm reading on 
BOTH engines and see how much out of 
synchronization they may be at a glance. 
Removing the two unnecessary dials dis- 
poses of deadweight, and the remaining 
dial does more work. 


Lubricants refined by old-fashioned 
methods had parts which made sludge 
and parts which formed carbon—in addi- 
tion to the part which did the actual lu- 


bricating. To get rid of these unnecessary 
parts of petroleum, Gulf engineers de- 
vised the Alchlor Process, which removes 
more of these two deadweights from Gulf- 


pride. And the remaining oil does more 
work. 


Better try it. 


POWER OF THE PRESS DEPT. 

It’s been some time since we felt obliged 
to open the musty doors of our POTP 
Dept. 





from ‘‘Great Circle’’ Gribbin, in July's 
Perch. Part of his whopper said, “A 
while back you mentioned a tailless plam 
without a fuselage. It seemed like the wrong 
approach to a good idea. A wing is bound t 
contribute to drag. I tried to solve the problem 
of drag in a different way. | made a tailles 


| plane without a wing.” 


| wen! WE OUGHTTA 
| po ROVALTIES, 
| en, AL? 


Now read this, from a recent newspaper: 


“A wingless airplane dubbed the ‘Flying 
Flounder’ has been successfully flown more 
than 62 times by its inventor. The plane 
looks like an elliptical pancake and does 
190 mph.”’ 


Well—?— 
Bet he used Gulf Aviation Gasoline, 
too. 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
AVIATION 
PRODUCTS 





Oil IS AMMUNITION—USE IT WISELY! 





ALWAYS TIE A WARNING 
TAG TO THE THROTTLE OF 
A PLANE THAT IS NOT... 








... IN FLYING CONDITION, 
ESPECIALLY IF THE PLANE 
IS “ON THE LINE WHILE... 








... UNDERGOING REPAIRS 
OR ADJUSTMENTS, AND... 


PUT A TAG ON YOUR GAS 
7.--TANK, SAYING... 
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)) oA £LPS WRIGH | 
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Y 
® This model ML DoAIll, installed in aij 
tool room in a plant of the Wright Aero- | 
nautical Corporation, is one of many) 
DoAlls helping to build Cyclone and 

Whirlwind aircraft engines for the! 
United Nations. 


Today Wright Cyclones and Whirl- 
winds power planes and tanks in com-| 
bat and power troop transport and/j 
cargo carriers which now fly to war) 
fronts all over the world. Tomorrow. |} 
as the tonnage loads of commerce take 
to the air, Wright engines will provide | 
the power. 


SPEEDS UP PRECISION | 
METAL CUTTING 


The DoAll is doing a real job in busy #f 
plants everywhere — replacing slow} 
methods of shape cutting any kind of 
metal or alloy, blocks a foot or more 
thick, bar and sheet stock, tubing. i 


OUBLES MAN-HOUR OUTPUT “Ug = | and ON THE 
at's what this master machine tool is doing for the ’ EE Tx GROUND 
iation industry. Look over jobs that are going Ole ie 3 The DoAll is part } 

is . a — of the essential } 
rough too slowly, waiting for shaper, miller or See equipment off 
the. Wherever there is internal or external cut- Tage re eae each mobile ma- | 


2 


g or filing to be done, switch the work to the a > = _ =. the | 
oAll and you'll be surprised at the time, labor and J used for servicing |) 
Metal you can save. combat planes jj 
< right on the spot. } 













Ask for Demonstration in your Own Plant 


factory trained man ‘will gladly call and show you the many Strip-Out 
vantages of the DoAll, which is offered in 5 different models rang- — 


J price from $1,000 to $5,000 complete with motors. es. No. 
" - Other Pats. 
THE DoAll USES FREE BOOK—”DoAll on Production”, a pictorial story of Pending 


KINDS OF BANDS DoAll at work in many factories. Send for copy. 
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ARTICULATED REAR MASTER 
CONNECTING RODS CONNECTING ROD 
Fig. 1 
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Illustrations courtesy “‘Flight’”’ 





Design Details of 
The BMW-80IA Engine 


By MYLES V. CAVE, “Aviation's” British Correspondent 


First-hand study by an AVIATION correspondent shows 
Germans have built a very fine powerplant with many 
interesting features, especially in cooling system. 


THE BMW801A FOURTEEN eyvlinder 
twin row radial engine powering the 
Dornier Do217 series—and a modifica 
tion of which powers the Focke-Wulf 
190 fighter—represents the farthest pro 
duction advance of German design 1 
the aireooled field. An 18-eylinder mode 
—802—developing some 2,000 hp., re 
ported coming into production, is the 
only Nazi engine to better it. 

In layout, conception and compact 
ness the 801. represents a big acivanet 
in German design; it is a complete power 
unit housed in exceptionally close-fitting 
cowling. Conforming to modern Laft 
waffe practice, it is a direct fuel injec 
tion engine. 

The 14 eylinders are arranged in stag 
gered positions in a triple split cas 
steel crankcase with the bottom cylindet 
of the front row and top eylinder of the 
rear row being vertieal. Characteristi¢ 
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of construction throughout the engine, 
no expense appears to have been spared 
to give the most rigid ease possible. The 
whole ease is machined all over and, for 
wartime construction, is very finely 
finished. 

The crankshaft is machined from two 
steel forgings, coupled in the center .by 
a servated Hirth joint, the halves of 
which are threaded coarse and fine in 
each half of the shaft. To lock the shaft 
up a solid steel bush, internally splined 
for the assembly tool, is serewed into the 
threads bringing the servations on the 
coupling into close engagements. The 
outer cireumference of the Hirth coup- 
pling acts as the journal for a center 
bearing for the crankshaft. The bearing 
itself is a heavy-duty single row ball 
bearing type, while both front and rear 
crankshaft bearings are of the roller 
type. 

The erankshaft has four heavy webs 
with counterweight integral,. the webs 
being drilled and lead filled for balane- 





Master connecting rods are located in 
the low port cylinder in both front and 
rear rows. Connecting rod bearings are 
steel, lead-bronze lined. 

The steel cylinder barrels are closely 
finned, and at the base of each there is a 
thick flange drilled cireumferentially for 
the retaining studs fixed in the ecrank- 
case. Cylinder heads are of aluminum 
alloy and appear to be serewed and 
shrunk to the steel cylinder. Each head 
has two large diameter valves—one inlet 
and one exhaust, the latter having a 
hollow stem and is sodium cooled. 

_ Valves are operated by push-rods 
fron cireular eam rings located at the 
front and rear of the engine, each series 
of cams operating the valves on the 
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front and rear rows of cylinders. Valve 
rockers run on needle bearings and are 
completely enclosed and pressure lubri- 
cated closely following current American 
practice. 

A simple epicyelie gear train for driv- 
ing the front valve cam ring is carried 
on the front end of the crankshaft in 
front of which is a steel drum contain- 
ing the epicyclie star gearing for the 
propeller reduction gear. 

At the front end of the drum is cut a 
large diameter spur gear driving a shaft 
which drives a geared sleeve on the 
crankshaft center line. This sleeve is 
flanged forward of the gear teeth and 


DRAIN FROM 


TEMPERATURE 
RESPONSIVE 
RELIEF VALVE 


To 
ENGINE 


Jo VACUUM 
PUMP 


Layout of the lubricating system of 
delivery, while pumps C, D, E and F are scavenging pumps. 


FIG. 1. Cut-away drawing of the BMW-801A 
14-cylinder which 
greatest German advance in the aircooled 


radial engine represents 
field. A power-driven fan together with exten- 
sive baffling provides adequate cooling with 
unusually close fitting cowling. Note the oil 
radiator in the nose of the cowling and the 
reverse flow of air through it . . . FIG. 2. 
Detail illustrating part of the baffling and air 
ducts employed to direct cooling air to both 
front and rear cylinders of the BAW-801A ... 
FIG. 3. Section showing concentric arrange- 
ment of fuel injection pump plungers around 
the circumferential gear ring which forms the 
master control for all pumping elements. 


DRAIN FROM 
ROCKER BOXES 








bolted to a corresponding flange on the 
rear of the cooling fan thus forming a 
drive for the fan. 

From the fan drive gears is taken the 
drive for the Twin Boseh type Z.M.14 
magnetos. Both magnetos are vertical 
mounted on the aluminum alloy front 
casing. 











Unusual Cooling Fan Used 






The cooling fan is mounted directly 
behind the serewed and splined pre- 
peller shaft. Slightly to the rear of the 
fan and located cireumferentially in the 
forward part of the cowling is the spe- ' 

(Lurn to page 291) 
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the BMW-801A. Pumps A and B are pressure pumps fork 
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OR years commercial flying has gone on taking “a business 

chance” on snow in spite of the fact that adequate snow re- 
moval equipment was available. Commercial flying has been 
willing to risk business loss due to snow-grounded ships, not know- 
ing in many cases what snow has cost them. The Military Serv- 
ices have appreciated the fact that high priced lives and high 
priced ships deserve proper winter protection. Military airports 
are Snogo protected. 

Some day a peace treaty is going to be signed and com- 
mercial and private flying is coming into its own, and inability 
to meet transport schedules because the runway is littered with 
snow isn’t going to be considered good business. 

Thoroughly modern flying fields will advance the cause of 
flying by being Snogo equipped. 

Remember, Snogo makes winter flying safer. It throws the 
snow off the runway. No banks are built up to drift back on the 

runways or endanger wing tips. There is no costly repeat 
plowing. There is no heavy layer of packed snow to 
freeze into dangerous ruts or partially thaw into 
mushy spots and provide slush to be picked up 
in wheel pants, freeze brakes or be carried 
into wheel wells. 
Snogo can be your insurance that 
winter schedules will be met. Avia- 
tion men and air-minded trav- 
elers should insist that airports 
have better winter protection. 
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Burring is actually polishing, for polishing really 
means “removal of the surplus metal, plastic, or 
wood”. Therein, lies the underlying reason why 
Lea Technicians have been able to help so many 
war industries with their burring operations. Lea 
Technicians have long been recognized throughout 
industry—metal and non-metal—as specialists in 
polishing, buffing and finishing in the removal of 
metal to provide decorative finishes. They are 
applying their knowledge and experience to burring 
problems. 


The Lea Method of Burring cuts costs, reduces re- 


THE LEA MANUFACTURING CO. 


— BURRING ano POLISH 


METHODS 


jections, and increases precision. It does away 
with many costly and time-consuming operations 
calling for hand tools, emery cloth, or hand filing. 
Instead, it uses specially designed bobs or wheels 
coated with the proper Lea Composition. 


Every day new burring—and polishing—problems 
are brought to our attention. With most of them. 
we have shown the manufacturer how to improve 
his operations. Send us your problem for our 
recommendations. If possible, send a sample of 
the work. 


WATERBURY, CONN. 


Buffiing and Polishing S 





Burring 





TT 


AVIATION, November ' 





ee ae ae ee ee lle 





tway 
tions 
ling. 


neels 


lems 
hem, 
rove 


e of 


0. 


Jovember, 


Wide range of problems can be handled 
by new devices but thorough under- 
standing of basic principles is required. 


Simplified Computers Aid Navigation 


E=farth' a 
P=A/ane 
W=Wind 


LNWE 
is giver 
win 
direction 
LNWWw' 
is wind 
direction 
plotted 


WIND VELOCITY = 





INDOCTRINATING new pilots, espe- 
cially in the ground sehool sciences, is a 
problem that must be handled with mini- 
mum effort and mass efficiency. In many 
of the branches there is no substitute 
for long hours of study but in some 
phases of air navigation recent develop- 
ments have opened a number of ways 
to shorten the problem. 

The many dead reckoning problems, 
most of which ean be handled on a 
flight computer, fall in this category. 

light computers in themselves must 
not be considered simplifiers or “magic 
* The underlying principles must 
be thoroughly mastered and the student 
must learn to recognize each problem 
type before setting it up on the com- 
puter’s face, These principles, however, 
are not difficult if they are acquired in 
a step-by-step procedure with the stand- 
ard phraseology used by the services. 

Every dead reckoning problem involv- 
ing wind or drift is made up on a basic 
figure called the velocity triangle. This 
triangle is made up of the values shown 
in Fig. 1. The designations E, W, and P 
are as follows: 


brains. 


Kk — W = wind speed and direction 
E—P=eground speed and. track 
W-—P = Airspeed and heading 
The letter combination is self-explana- 
tory in that E stands for earth; W for 
wind; and P for plane. EW then im- 
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By LIEUT. COMDR. P. V. H. WEEMS 


plies wind relative to the earth or its 
true speed and direction. E—P likewise 
signifies the planes motion relative to 
the earth, or ground speed and track; 
and W->P, the planes motion relative 
to the wind, or airspeed and heading. 

In using them to lay out the velocity 
triangle it is extremely important not 
to reverse their order. For example, the 
heading and airspeed can only be W—P 
and not P—W. The best practice is to 
work from the point W and establish 
an airspeed circle which in most cases is 
a known value. Now, with these prin- 
ciples in mind we can apply the solu- 
tion to flight computers. While most 
computers vary in appearance they are 
similar in operative principle. Their 
cost is in direct proportion to the pre- 
cision of manufacture and number of 
moving parts required. 


The great majority of caleulators con- 
sists of a series of disks pivoted on a 
common center. On one side of this 
assembly is usually found the speed, 
time, distance, and fuel calculator. The 
most common form is that of a circular 
slide rule and in all cases is of such sim- 
ple form as to be self-explanatory. It 
must always be remembered that the 60 
mark on the time seale is the speed in- 
dex. In conjunction with this speed and 
distance side is also usually found an 
airspeed corrective. This, of course, is of 
great importance in correcting the in- 
dicated airspeed to true by taking the 
air temperature into consideration 
against the “pressure altitude.” 

The opposite side of the computer 
consists of the moving disks and plates 
required to solve the velocity triangle. 

Perhaps the simplest form of such 












computer, yet one that embodies ex- 
actly the same principles and theory as 
the most precise computer used by the 
Army, is the recently developed Gillmer 
Computer shown in Fig. 2. 

This computer is especially adapted 
for training new students, because of 
its wide and well-distributed scales. It 


has an extensive speed range and reads 
to every degree of drift and heading. It 
is also inexpensive-—costing about one- 
tenth as much as the Army model J— 
primarily because of the lack of moving 
parts. (Fig. 3). Use of the Gillmer Com- 
puter by Army ground schools or pre- 
flight classes will release many needed 
model J’s to fighting planes. 

To become familiar with the basic 
principles of all computers we can do 
no better than study this simpler two- 
piece Gillmer Computer. It is composed 
of two plates A & B, as shown in Fig. 4, 
one movable on the other. Plate “A” 
can be called the bearing circle, or wind 
grid, and Plate “B”, the drift grid. 

On Plate “A” the radial lines denote 
true directions for locating wind, head- 
ing or track. The concentric circles are 
wind velocity circles with the velocity 
shown along the North South and East 
West lines. There are two scales: red, 
1:1,000,000; black, 1:2,000,000. 

Plate B, or the drift grid, is a grid 
wherein the ares are ares of speed circles 
and the radial lines denote the degrees 
of drift from a point centered “off” the 
plate. The speed scales are arranged 
along the center line or course arrow for 
each are of the speed circles. 

To use the computer two rules must 
be remembered : 

1. When Track is known locate wind 
(on Plate A) in quadrant it is from, 

2. When Heading is known locate 
wind in quadrant it is toward. 

Remember also the old rule “add drift 





right.” Let us go through a typical soly. 
tion: 


EXAMPLE I: To Find Heading ang 
Ground Speed for a given Track and 
Airspeed. 

Given: 
Wind, 20 mph. from NW. 
Track to be made good, 75 deg. (T), 
Airspeed, 150 mph. 
(Note: 


Procedure: (Fig. 5) Locate wind by 
pencil mark in quadrant it is blowing 
from (see Rule 1 above) on 20-mi. wind 
circle on NW bearing. Place Plate B on 
top of Plate A with course arrow (cen- 
ter line of Plate B) through center of 
compass rose on Plate A and through 
75 deg. (Track). Keeping plates thus 
aligned, move in or out until the 150 
(A/S) speed circle falls over the pen- 
ciled wind mark of Plate A. Now read 
64 deg. drift from the drift lines through 
the same wind mark and read the 
ground speed at the center of the com- 
pass rose, 159 mph. The drift (64 deg. 
is between the Heading (drift line 
through wind) and the Track. Drift is 
always named right or left of heading, 
In this case it is 64 deg. right drift and 
is subtracted from track to obtain head- 
ing thus; heading =75—64—684 (T). 

Remember: Airspeed is always meas- 
ured along heading. Ground speed is al- 
ways measured along track. 

A second example will serve to show 
the valuable type solution. 


EXAMPLE II: To Find Track and 
Ground Speed for a Given Heading and 
Airspeed. 


Use black and green scales.) 


Given: 

Wind, 20 mph. from NW. 
Heading, 330 deg. (T). 
Airspeed, 105 mph. 
(Note: Use red scales.) 

Procedure: Locate wind in quadrant 
it is blowing toward (see Rule 2 above). 
Wind circle 20 and reverse bearing 314 
(NW). Place Plate B on Plate A with 
course arrow at the center of the con- 
pass rose. Now over the wind dot read 
the speed circle 86 mph..and the drift 
5 deg. Right. Track is then 33335. 

The computer is not limited to ordi- 
nary drift triangles. Radius of action, 
double drift problems, off course and, 
finally, interception problems are all 
handled in the standard manner. 

While these problems involve compli- 
eated figuring beyond the scope of this 
article, they are basie dead reckoning 
problems involving the same triangle of 
velocities set forth at the outset of the 
discussion. Fundamentally, that is all 
that any computer consists of—simply 
infinite combinations of the velocity tri- 
angle. It is the pilot-navigator’s prob- 
lem to “fix” the set-up to his own pat- 
ticular triangle. 
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(1) Air intet from atmosphere 


(2) Supercharger, compressing a'r, 
a increases its temperature 


often to 450° 


So 
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reduces femperature of 
supercharged air and 
increases density 

of carburetor air 
‘intake. 








help U.S. engines get more from their superchargers 


The extreme heat of supercharged air 
causes detonation, reduces engine effi- 
ciency. It decreases the weight of the 
mixture delivered to the engine—thus 
reducing the critical altitude of the 
power plant. 

To improve the control of super- 
charged air temperatures, our engi- 


AiRe 


ee 


LOS ANGELES, CALIFORNIA 
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neers developed the AiResearch Inter- 
cooler. Thoroughly test-proven in 
AiResearch laboratories, these Inter- 
coolers are now in use in thousands 
of American airplanes...helping their 
power plants deliver added useable 
power at critical altitudes. 

The AiResearch Intercooler is very 
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Automatic Exit Flap Control Systems » Supercharger Aftercooling Systems 


<4 
eX) “Where Controlled Air Does The Job” + Engine Oil Cooling Systems + Engine Coolant Systems 
» 
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light in weight. It is manufactured 
of heat-treated aluminum alloys. The 
entire assembly is anodized for pro- 
tection against corrosion. Tubes are 
mechanically fastened and are jig- 
assembled to assure ruggedness. 
More than 40,000 hours of service 
have proven this Intercooler’s freedom 
from maintenance trouble. 
AiResearch Intercoolers offer ut- 
most flexibility. They are available in 
flattened or round tubular units. Tests 
of tube spacing and arrangements 
prove their adaptability to varied re- 
quirements of shape and size. 
Aircraft manufacturers interested 
in the advantages of these Intercoolers 
are invited to write or wire for details. 
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POWER TURRET SPECIALISTS 
Power turrets for America's bombers are studied by Army Air Forces technicians at Briggs 
Manufacturing Company's AAF Training School just prior to graduation of first class. Living, 
class and recreational facilities are all located in plant in which Briggs first began building 
power turrets. Production program has expanded so much that an entirely new plant was built. 


Civil Patrol Reorganizes 


Civil Air Patrol has been streamlining 
its Wing organizations for better effi- 
ciency. Group Commands, which _be- 
came an unnecessary layer of organiza- 
tion in most states, are being telescoped 
into the Squadrons. Last May there 
were 287 Groups in the country; that 
number had been eut to about 200 by 
the end of August and now is about 150. 
At least 18 states have eliminated the 
Groups entirely so the Squadrons report 
directly to Wing Headquarters. This 
does not mean, however, that CAP is 
dwindling, 

Prior to June, when non-flyers were 
no longer approved for membership un- 
less endorsed by loeal unit commanders, 
there were about 200 applications a 
day. The change in poliey cut this fig- 
ure in half. Over the past four months, 
they have came in with only minor vari- 
ations at the rate of 100 per day; enough 
to outweigh losses in membership. 


ON PATROL... 





*CAP headquarters announced férma- 
tion of Civil Air Patrol Cadet Corps, 
wherehy each member of CAP may 
sponsor a junior member who is at least 
Im next to last year of high school to 
give training up to the time of eligi- 
hility for full Patrol membership 

Pittsburgh’s Squadron is training to 
give volunteer duty in servicing Army 
planes landing in the area; Army per- 
sonnel is adequate for most occasions, 
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but CAP will stand by to lend trained 
helping hand in event of unusual num- 
ber of planes coming in... St. Louis’ 
Squadron is starting parachute training 
program under Flight Officer Joseph 
Ofstein. Participants will drop objects 
on targets to simulate conditions which 
might be met in getting food, clothing, 
medicine or other necessities to people 
in isolated areas . . . Oklahoma Wing 
mustered more than 100 planes to cover 
the state’s 53 counties in aerial search 
for scrap metal . . . Syraeuse, N. Y., 
groups, participating in a big Labor 
Day show, gave free rides to purchasers 





of $50 War Bonds—being responsible 
for sale of mearly $10,000 worth 
Michigan Wing has dedicated its own 
field which was developed by volunteer 
Patrol labor . . . Baltimore, Md., units 
are doing the same thing to guarantee 
flying for those grounded in restricted 
areas ... Massachusetts’ Wing is estab- 
lishing a courier service station outside 
the restricted area ... Willoughby, Ohio, 
Squadron recently put on a night flying 
exercise in which 40 members using 16 
planes made 175 landings by 3 a.m... . 
Georgia members are credited with an- 
other CAP rescue by locating a party 
lost off the coast; . . . the CAP pilots 
led the Coast Guardsmen to the stricken 
vessel, 


ALONG THE APRON ... 


© Latest graduating class of RAF cadets 
at Riddle-MeKay Aero College matched 
a no-washout record set only once be- 
fore, when all members of the class re- 
ceived their wings ... New York Uni- 
versity has a class of 25—ineluding 7 
women—in training as aircraft procure- 
ment inspectors for service with the 
AAF ... similar courses are getting un- 
der way at Drexel Institute, North Caro- 
lina State, Rensselaer Polytechnic In- 
stitute and Stevens Institute of Tech- 
nology . . . Hawthorne School of Aero- 
nauties has completed its first year of 
training fledgling pilots for the Army; 
more than 3,500,000 mi. were flown with 
but one minor accident. 








CADETS "DOWN UNDER" 
Members of an Australian Air Training Corps squadron stand inspection at a base “down under.” 
Like youths of 16 to 18 in Britain, Canada, New Zealand and Rhodesia, they are taking pre- 
liminary aviation training in navigation, radio, aircraft identification and kindred subjects 
which will save valuable time when they reach the required age for enlistment in the Royal 


Australian Air Force. 
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This is the growth of the 





It is likewise an excellent forecast 
of the promise this great undeveloped medium 
of transportation offers to American Industry 


HAT little circle at the left above represents the 
pel of products manufactured by tht aviation 
industry in 1939—$250,000,000. 

In 1943 that volume will have increased 36 times 
over to the staggering figure of $9,000,000,000. 

The sheer statistics of aviation’s growth tax the 
imagination. An industry employing a relative hand- 
ful of men in 1939, aviation will next year keep a 
million and a half workers busy. Even in its high-pro- 
duction years our giant peacetime automotive indus- 
try employed but one-third that many. 

But the war has done more than bring us this huge 
market of today. 
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War has shown us that we've just scratched the 





surface possibilities of the airplane’s utility. Yes, we’ve 
used it to carry perishable and rush products by aif 
express. Air mail and air travel have grown steadily, 
though many still regard them as luxuries. But the big 
payload—freight—still went by train, by truck and by 
boat at the beginning of the war. 

Now we are beginning to see the clear outlines of 
air transport taking shape in its ultimate form. Huge 
airliners will be able to carry first-class mail at no 
increase in rates and air cargo-carriers will handle 
freight-car loads at freight-car rates, time considered. 

The possibilities of air transport are limited only by 
our imagination and resourcefulness in using this re- 


markably flexible method of transportation. 
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Obviously the time to establish your position in this 
coming field of commercial opportunity is now. 

The method of sales communication has long since 
been well established. 

26 years ago a magazine called Aviation and 
Aeronautical Engineering hung out its publishing 
shingle. It traveled with the industry through its long 
years of pioneering and experimentation, its successes 
and its failures. 

For the men who guided and built the aeronautical 
industry Aviation has been since 1916 the effective 
vehicle of communication. 

Today the serious-purposed men of the industry 
depend on the authoritative editorial pages of Aviation 
to bring them the up-to-the-minute information on 
production, design and engineering advancements, the 


significant developments in military and civil aviation 


AVIATION’S LATEST MARKET FACTS . . . just off the press 


This 72-page booklet, an 
invaluable file of Aviation 
Market and Media Infor- 
mation is now available 
to you. Designed for sales- 
planners, it’s a compre- 
hensive picture of the 
market today, a glimpse 
into the market tomorrow. 
Complete editorial, circu- 
™ lation and advertising in- 
formation on AVIATION. 
e © A request on your busi- 
ness letterhead will bring 
your copy promptly, with- 
out cost or obligation. 








AVIATION 


A McGraw-Hill Publication «© 330 West 42nd Street, New York, N.Y. 


OFFICES IN CLEVELAND, DETROIT, CHICAGO, BOSTON, 
PHILADELPHIA, WASHINGTON, ST. LOUIS, ATLANTA, LOS ANGELES, AND SAN FRANCISCO. 
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Aviation Industry in 5 short years... 


both here and abroad, the news of the industry in 
proper perspective. 

The men who are building our air power today and 
who will build our air commerce tomorrow, look to 
Aviation as a feet-on-the-ground aeronautical indus- 
try publication—sans romance or glamor. 

Aviation is edited for and read by the influential 
men of the industry, the men who can say yes-or-no, 
the only group you are interested in reaching through 
your advertising. 

Here are just two of many examples of Aviation’s 
editorial influence among the men who aré the buying 


power of the industry ... 


Example I—When Aviation’s editors recently uncov- 
ered the story of a revolutionary new method of 
forming metal sheets in huge sizes, a flood of mail 
poured in from ‘busy engineers and production men 
...-*Tell us more.” 

Example 11-A recent letter-survey to top aeronauti- 
cal manufacturing executives disclosed that better 
than 3 of every 4 not only read Aviation regularly 
but find it useful in their daily work. The letter 
went only to the highest ranking men in 100 aircraft, 
engine and propeller plants — presidents, chief engi- 
neers, general managers, production managers, pur- 
chasing agents, etc., no one below the rank of depart- 


ment head. 


Aviation aims its editorial content, its circulation 
effort at the buying power of the industry—not the 
armies of workers and flying fans. 

That is why Aviation today leads all other aero- 


nautical publications in advertising gains. 
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Aircraft have missions to perform _ with the turbo-supercharger, isthe _ 
at various altitudes. "power that makes the Lockheed 
oa : “Lightning” (shown above) the 
All military aircraft are designed svééld leader -at the: tial 

to give their best performance at 


some sprciric altitude. 


If it’s way up you are talking 
about, up as high as a fighting 
‘plane of any nation has ever 
sought or met an enemy, that’s 
“as much HoME as any other level 


~ t0 an Allison engine. 
- For the Allison engine, combined 


fighting planes with foreign com 
petition, don’t forget that the 
American ships carry more weight 


GENERAL 
MOTORS 


AVIATION, November, 1942 





lhese lools 


) ROM the plants that build America’s daring fighter craft to the as- 
F sembly lines of giant cargo ships . . . on engine mounts of trainer 
planes and wing frames of dive bombers... in service and maintenance 
shops the Allied-world over .. . more Black & Decker Portable Electric 
Tools are in use — drilling, driving screws, setting studs, grinding, 
sanding, metal cutting—than any others in wartime industry. 


Because Black & Decker Tools answer the aircraft industry’s first law 
—do the job faster—they are first choice when the gaing’s tough and 
schedules “impossible.” They get first call from the men who want a 
power tool that “feels right,” is husky enough to “take it” at top speed 
round the clock. And whether they are called upon to work in metal, 
wood or a dozen different plastics, it’s all the same to B& D Tools... 
they “produce” with high speed precision regardless of the job. 


a ri A 


| HELP ...in a HURRY! If you have a production problem stumping you, get in 
touch with your nearby Black & Decker Distributor. He’s dependable, convenient—as 
a source of supply or a “tool information” expert. The Black & Decker Mfg. Co., 738 
Pennsylvania Ave., Towson, Maryland. 


Get in the Scrap with Your Scrap! 
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2 > LEADING DISTRIBUTORS EVERYWHERE SELL 


"Black& Decker. 


PORTABLE ELECTRIC TOOLS 
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PROPELLERS over the ATLANTIC 


Streaming through the skies above the Atlantic, the: U. S. 
Army's Air Transport Command is piling up a brilliant Fecord 
in delivering hundreds of Boeing, Consolidated, and Lock- 
heed bombers to Britain. 

In millions of miles of trans-ocean operations no pilot:has 
ever had to worry about his propellers. All of these bombers 
have been equipped with dependable Hamilton Standard 


Hydromatic propellers. 


HAMILTON STANDARD PROPELLERS 


One of the three divisions of 


UNITED AIRCRAFT CORPORATION, EAST HARTFORD, CONN. 





ao” 


PROPELLERS. 
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War Labor Board to Establish 
Pacific Wage Stabilization Committee 


A Pacific Coast Aircraft 
Stabilization Committee will 
be set up by the War Labor 
Board, as a result of data pre- 
sented at a hearing held in 
Los Angeles Oct. 12 to 17. The 
committee, to be recommend- 
‘ed by Chairman Paul R. Por- 
ter, WPB stabilization expert 
who conducted the hearings 
for the WLB, will be composed 
of management and labor 
representatives, Army and 
Navy observers, and a WLB 
chairman. It will have WLB 
authority to make minor 
changes, within the limita- 
tions imposed by Executive 
Order 9,250 and WLB policies. 

Evidence supporting conten- 
tions of widely varying labor 
supply, living costs, and other 
factors, was conclusive and 
indicated the impracticability 
of attempting to set uniform 
wage rates for large sections 
of the nation. Higher living 
costs at Seattle and competi- 
tion from shipbuilding yards 
for labor, were cited by the 
Boeing Aircraft Co. in its rec- 
ommendation that for its area 
a 95c. an hour wage rate be 
established for beginners. 
That would increase to $1.50 
the maximum for skilled 
workers. 

Southern California’s eight 
Plants recommended a start- 
ing rate of 80c., but gave out 
no top figure. Labor repre- 
sentatives of the AFL and 
CIO, and the independent Na- 
tional Union of United Weld- 
ers advocated a 95c. minimum 
and $1.65 maximum. 

Management and labor 
agreed that personnel turn- 
over, caused by migration to 
other areas, to shipyards, and 
to the armed services, is a se- 
rlous problem. Boeing pre- 
sented figures showing a turn- 
over of 948 percent during 
the past nine months. How- 
ever, management contended 
that solution of the problem 
will not be achieved by mere- 
ly increasing wages. What 
oo it felt would 

essa t 
publicly. ry did not say 

Management, which had 
been dealing with labor of in- 
dividual companies, after 

days of negotiations, 
Presented a united front for 
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the first time in its history. 
Labor immediately began 
maneuvers for a joint com- 
mittee tc represent its three 
groups in all dealings with 
management. When the Boe- 
ing report was read into the 
record Friday, labor represen- 
tatives seized upon it as evi- 
dence of a split. However, it 
was pointed out that the Boe- 
ing recommendation of 95c. an 
hour starting pay merely 
meets that being paid in its 
territory by shipyards, and its 
$1.50 per hr. top is 15c. less 
than that asked by the unions. 

The Boeing report stressed 
the fact that living costs are 
higher in its area. And it was 
pointed out, with a smaller 
labor reservoir, its shipyard 
competition already provides 
employment to more than 2% 
times as many workers, while 
in the Los Angeles area, with 
a larger labor reservoir, air- 
crafters outnumber  ship- 
builders by about the same 
ratio. 

Union representatives con- 
tended that higher wages paid 
aircrafters in other sections 
of the country are causing 
heavy migrations of- labor 
from the Pacific Coast plants. 
They cited rates of $1.13 at 
Willow Run; $1.10 in Detroit; 
98c. in the Buffalo area; and 
84.9c. along the East Coast 
as compared to the California 
average of 83.9c. an hour. 

Chairman Porter stated that 
the information obtained dur- 
ing the hearing had been 
willingly given and was the 
most complete yet received by 
the WLB. He will prepare it 
for presentation to the WLB 
and will also make a recom- 
mendation on whether or not 
wage increases should be 
granted, if asked to do so. 
The WLB is expected to ren- 
der its verdict within two 
months and it is predicted 
that labor will accept its de- 
cision willingly, even if it does 
not go beyond the recommen- 
dations made by management. 

The Stabilization Committee 
which Chairman Porter will 
recommend is expected to be- 
come a pattern for similar 
committees in other sections 
of the nation for the aircraft 
industry and, later on, for 





other war industries. One of 
the goals that appointment of 
such committees will achieve 
is decentralization of the ac- 
tivities of the War Labor 
Board. Sectional or regional 
committees, it is believed, can 
pass on future problems with 
better understanding of condi- 
tions and do so more quickly. 

Management representa- 
tives of the Pacific Coast 
plants, at the Los Angeles 
hearing, were W. G. Tuttle, 
Vultee, chairman; E. R. Perry, 
Boeing; A. M. Rochlen, Doug- 
las; W. F. Pearson, Consoli- 
dated; R. Randall Irwin, 
Lockheed-Vega; M. E. Dea- 
man, North American; Walter 
Gates, Northrup, and G. O. 
Adams, Ryan. 

CIO representatives were 
Richard T. Frankensteen, 
James Wishart, Lew Mich- 
ener, and William B. Taylor. 
AFL representatives were Dale 
O. Reed, Roy Brown, and Gary 
Cotton. The independent 
NUUW was represented by 
Donald T. Ketchum. Chair- 
man Porter was assisted by 
H. Arnold Tolles of the WLB. 


Set Tube Standards 


About 60,000,000 ft. of steel 
tubing will be needed for en- 
gine and gun mounts, landing 
gears, fuselage structure, hy- 
draulic cylinders, many 





stressed parts, and jigs to 
complete the air war program. 

The airplane manufactur- 
ers’ standardization body, the 
National Aircraf,, Standards 
Committee, is cooperating 
with the Army, Navy and 
WPB in developing a list of 
standard steel tube sizes which 
will help aircraft manufac- 
turers increase production. 
The office of the national 
chairman of the NASC is 
maintained at Washington by 
the Aero Chamber of Com- 
merce. 


U. S. and Britain in 
Standards Progress 


Steady progress is being 
made toward standardization 
of accessories by United 
States armed forces and by 
the British on American-made 
planes. Testimony before Con- 
gress recently revealed that 
the British are still using their 
own radio, but are using fewer 
and fewer parts and acces- 
sories that differ from ours. 
In some cases, the special 
things they use are shipped 
over here for installation at 
the factory, and in other cases 
the items are shipped to Eng- 
land. The British are using 
Pratt & Whitney engines in 
some of their British-made 
planes. 





PRESIDENT VISITS AIRCRAFT FACTORY 


President Roosevelt, during his recent tour of the country, visited a 
Douglas Aircraft Company plant where he saw both bombers and cargo 
planes roll off the assembly lines. He is shown here in earnest discussion 
with Donald W. Douglas, Culbert L. Olson, governor of California, and 
Frederick W. Conant, Douglas vice-president in charge of manufacturing. 
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Martin Builds Cargo Plane 
A cargo version of the 
PBM-3 Mariner twin-engine 
patrol bomber has been in 
production for some time for 
the Navy, Glenn L. Martin has 
revealed. The plane is “serv- 
ing a very definite need for 
the Navy for transportation of 
critical supplies,” he said. 
At about the same time it 
was stated officially by the 
Navy that only one of the 
Martin Mars type  fiying 
boats had been ordered thus 
far, and that this one is be- 
ing finished for cargo trans- 
port purposes. The Navy 


pointed out that large-scale 
production @f this type craft 
would require enormous facili- 
ties and supplies of materials. 





One purpose in building the 
plane, Navy Officials said, was 
to find out what happened 
when ali dimensions of any 
airplane designed were ex- 
panded. 


Russian Designer Dies 


Sergei Chaplygin, Russian 
aerodynamics authority and 
head of the laboratories of 
the Aero-Hydrodynamics In- 
stitute of Moscow, died last 
month at the age of 74. Chap- 
lygin’s early research work 
led to establishment of basic 
principles on aircraft wing 
streamlining. He was a mem- 
ber of the Russian Academy of 
Science and had been cited 
as a Hero of Socialist Labor. 





VERSATILITY PLUS 
Late reports from the Southwest Pacific are that Martin B-26 “Marauders” 


are adding to their already impressive record for versatility. 


In addition to 


their normal function as medium bombers, the planes have served as 


land-based torpedo carriers. 


Now, it appears from reports from Gen. 


MacArthur’s headquarters, the B-26’s are feared as much as some fighters 
because the Zeros, “although they can outrun the heavier Martin, they 
can’t outgun it; and at lower altitudes they can’t even outrun it.” 


Higgins Wants to Build 
Big Cargo Airplanes 


Andrew Jackson Higgins, 
New Orleans shipbuilder, has 
returned to Washington, en- 
deavoring to interest the War 
and Navy Departments: and 
WPB in authorizing him to 
build a pilot model ofa very 
large cargo airplane. 

- It was understood that he 
saw high mijitary and war 


production officials, and that | 


they told him there were no 
more critical materials to 
spare for airplane projects. 
But Mr. «Higgins, like Henry 
J. Kaiser, said that he would 
find all the necessary mate- 
rials. 

Higgins, unlike Kaiser, was 
not asking for an order. He 
said he was willing to go 
ahead and build his plane on 
his own. But presumably he 
would not be able to hire men 
and use any materials with- 
out authorization. 

General opinion is that so 
long as existing airplane 


plants are short of materials 
and operating below capacity, 
no more construction facilities 
will be added. 
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Navy to Get 14,611 More Planes; 
Plans Call for 31,960 in 1944 


Washington (AvaTION Bu- 
reau)—The Navy is getting 
14,611 additional airplanes at 
a cost of $2,862,000,000, in- 
cluded in the second war sup- 
plemental appropriation of 
fiscal 1943. About 68 percent 
of the total fund of 3$6,236,- 
956,621 is for naval aviation: 
non-rigid airships, accesso- 
ries; maintenance and opera- 
tion; transport service; and 
miscellaneous. 

This great expansion of 
naval air power is regarded 
as recognition of the part 
aviation has played in the 
Pacific war, and it may pres- 
age even further increases. 
The appropriation brings to 
$5,766,406,962 the total fund 
for naval airplanes since 1940, 
and it brings to about $12,000,- 
000,000 the over-all total for 
naval aviation. 

Navy’s present airplane pro- 
gram objective is 27,500 by 
early 1944, and the rate of 
ordering has been more than 
meeting this objective. The 
present expansion provides 
for these same needs but on a 
larger scale, and it aims at 
an unstated numerical objec- 
tive in planes by the first 
part of 1944. 

But the need for planes is 
not Navy’s only concern. Pri- 
marily, witnesses told House 
Appropriations Committee, 
the Navy wants to insure 
utilization of the full capacity 
of aircraft plants that are 
working on its orders. Comdr. 
G. W. Anderson told the com- 
mittee that production gaps 





WAR WORKERS PRESENT “THUNDERBOLT” TO AAF 


Employees of the Bullard Company present a Republic P-47 ‘‘Thunderbolt”’ 
fighter to the Army Air Forces, becoming the first group outside the 


aviation industry itself to make such a donation. 


Inspiration for the pur- 


chase came when P-47’s flew over the plant during awarding ceremonies in 
which company received the joint Army-Navy production award, and fund 


raising by and among employees was completed in two days. 


Above, Mrs. 


Esther Norrell (second from right) and Mrs. Elsie McKee, both Bullard 
workers and co-sponsors of the ship, with Mrs. Norrell’s twin sons. 














will appear in early 1943, ang 
it is necessary to place orders 
to smooth out production, 

The committee reports that 
there is no intention on Navy's 
part to go beyond its share 
of the President’s program of 
185,000 planes in 1942-43. 

Of the total 185,000 planes, 
15,000 in 1942 and 25,000 in 
1943 .are training planes, and 
they are not divided between 
Army and Navy, because some 
types are used by both. But 
most tactical planes are defi- 
nitely assigned to either Army 
or Navy. Of tactical planes, 
the Navy gets 10,170 in 1942 
and 21,790 in 1943. This makes 
total of 31,960 tactical planes, 
not including trainers and 
transports. 

This program is not for our 
Navy alone; it includes planes 
we are sending and will send 
to the air arms of Allied 
navies. In addition, Navy 
gets nearly all of its transport 
planes from production in 
cognizance of the Army. Navy 
gets some of its tactical types 
from Army production too— 
types that are used by both 
services. Cognizance means 
that the plant is assigned to 
the Army, for instance, and 
that, Army is boss of pro- 
duction, although not neces- 
sarily paying for all of it. 

Long-range planning is nec- 
essary, Navy says, because air- 
planes must be put in process 
many months in advance. 
The engine is installed two 
months before the plane is 
delivered. Engines are usually 
under construction four 
months and in transit two 
weeks. Materials and com- 
ponents for the engines are 
in process for about nine 
months. 

The bulk of the 14,611 planes 
in the expansion program are 
combat types, but the total 
does include 2,025 training 
planes to replace many now 
well worn at the training 
centers. 

Navy says that- its portion 
of airplane production is g0- 
ing up very rapidly and that 
it will near the peak toward 
the end of 1943, when the rate 
of output will level off quickly. 
The number of combat planes 
is increasing, while the pro- 
portion of training planes & 
decreasing. 

There is reason to assume, 
though no official statements 
have been made, that the total 
Army - Navy - lend - lease aif- 
plane program will reach its 
peak about the end of 194. 
Of course a new objective 
might be set before tiien, de 
pending on. how much of 
war is fought in the air. 

Adm. John Towers, forme 
Chief of the Bureau of Aer 
nautics, now Commander 
Forces, Pacific Fleet, exp. 
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FROM NEW B-17 PRODUCTION LINE 









First Boeing B-17 “Flying Fortress” to come off the production lines at 
Vega Aircraft Corporation takes to the air months ahead of schedule. Vega 
is building B-17’s under pooled facilities agreement in which it joined 
Douglas and Boeing to boost output of the big bombers. 


to Congress that the number 
of planes on hand or on 
order now, to meet the objec- 
tive of 27,500 early in 1944, 
would have to be far greater 
than 27,500. This is due to 
training and combat crackups, 
obsolescence and wearout. The 
excess of plane deliveries over 
the total force.to be attained 
is called “slippage.” 

Adm. Towers said that the 
Navy’s placing of orders to fill 
in production gaps will not 
result in more airplanes on 
hand than are needed. So 
long as the need for aircraft 
is unpredictable, Navy cannot 
get too many. 

In addition to the $2,862,- 
000,000 for airplanes, Navy 
gets $36,330,000 for blimps; 
$352,567,000 for stocks of ac- 
cessories ; $225,203,833 for 
maintenance and operation; 
$25,883,700 for transport serv- 
Ice; and $320,015,467 for other 
purposes. 


Anti-air Officers Needed 


The Army needs officers for 
its anti-aircraft gun emplace- 
ments, and has called for vol- 
unteers from the 3-A ranks 
of the Selective Service to 
take training leading to com- 
missions. A monthly quota of 
500 Volunteer Officer Candi- 
dates per month has been es- 
tablished at the Anti-aircraft 
School. Qualified volunteers 
take a basic training course, 
Which is followed by twelve 
Weeks of instruction as officer 
candidates. 


Marines Getting Gliders 


Navy has placed: orders for 
several hundred gliders for 
use by the Marines. Officials 
_ an appropriation commit- 
€e of Congress that the need 
for gliders had only recently 
h recognized. One school 
ae been established in the 
ast, and two.more are in 
Process of building, one other 
i the East and one in the 
thenest. It was indicated 

the seeming high cost of 
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Navy gliders—$20,000 each— 
is due partly to the use of 
many instruments. Navy is 
buying two principal types: 
12 place and 24 place. Train- 
ing gliders are small of course; 
some have been obtained by 
leaving the engines out of 
small airplanes. Apparently 
the Marines do all the gliding, 
and Navy does not use this 
tactic at all. 


Modification Centers 
Speed Plane Delivery 


A dozen or more “airplane 
modification centers” have 
been established throughout 
the country. They are stations 
equipped and staffed to add 
special equipment or other- 
wise make warplanes ready 
for operations. 

Working at top speed in day 
and night shifts, corps of 
factory - trained mechanics 
and technicians go to work 
on the planes as soon as they 
roll in from the factory, the 
Aero Chamber of Commerce 
announced. 

Changes and improvements 
thus can be made without 
interrupting the flow of planes 
from the plant production 
lines so that a manufacturer 
is enabled to continue turning 
out the particular plane model 
while the plant is at the same 
time being tooled up to take 
care of whatever changes 
may be called for by an Army 
or Navy directive. 

Modification centers came 
into being immediately after 
Pearl Harbor as the result of 
the desire of the Army Air 
Forces and the aircraft manu- 
facturers to make such modi- 
fications in planes as might 
be dictated by experience 
gleaned from the fighting 
fronts. 

These centers are being 
operated by nearly all of the 
principal aircraft producers, 
the list including Douglas, 
North American, Glenn L. 
Martin, Consolidated, Lock- 
heed, Curtiss;Wright, Boeing, 





Vultee, and others. Flying 
away with the modified ship 
may be a special crew of tech- 
nicians to set up a mechanics’ 
station. in some foreign land. 


Dolan Buys Rearwin 


Rearwin Aircraft Corpora- 
tion has been sold to interests 
headed by C. H. Dolan, head 
of the Empire Ordnance Com- 
pany, according to an an- 
nouncement by R. W. Rear- 
win, president, who said he 
and his sons Kenneth and 

















A detachment of Fighting 
French naval aviators will 
complete their training at 
naval aviation schools and 
bases in the United States 
and will later constitute a 
French unit to be furnished 
planes by this country, a re- 
cent joint announcement re- 
leased in London and Wash- 
ington stated. After complet- 
ing their advanced instruction, 
the Fighting French pilots 
will operate in cooperation 
with United Nations Naval 
Air Forces. 


International News Photo 


HEADED FOR THE FRONT 


Lockheed test pilot prepares to take brand new P-38 “Lightning” fighter 
aloft for final check before it goes to the Army Air Forces. Planes of this 
type have been commended by AAF officers for their work in the Pacific 
theater of war where American pilots are piling up an enviable record 


against the Japs. 


Royce would remain with the 
company as employees. 


Pensacola Widens Program 


Bronson Field, the fourth 
auxiliary base to go into oper- 
ation under the Pensacola 
Naval Air Station’s. program 
of aviation training, was re- 
cently opened, affording one 
of the largest circle mats of 
any auxiliary base under this 
station. 

Upon completion of their 
course at Pensacola, naval 
aviators will be better suited 
for night flying through ex- 
perience gained under a re- 
cently inaugurated program. 
More interest has been shown 
by instructors and students in 
flying in darkness over the 
Gulf, and a course to pre- 
pare officers, cadets, enlisted 
men and British flight stu- 
dents to meet any emergency 
in the water is in operation. 
Divided into two sections, the 
pilots learn how to use a 
life jacket, assemble, inflate 
and handle rubber boats, and 
how to master,a parachute in 
the water. The.course in- 
cludes rescue and artificial 
respiration of shipmates. 








MAJOR T. LEE, JR. 
Former director of United Air Line’s 
Boeing School of Aeronautics, T. Lee, 
Jr., has been granted leave of absence 
to become a major in the AAF Tech- 
nical Training Command, UAL Presi- 
dent W. A. Patterson has announced. 
Lee had been training large numbers 
of AAF technicians at Boeing School. 
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STRANGE BIRDS 
ON THE HORIZON 


Seemingly they come out of nowhere... you hear no 
humming motors... yet these huge birds soar, dive 
and float to a graceful landing; disgorge 15 fully 
equipped fighting men itching for a scrap or ready 
to defend a strategic point. From whence they come, 
nobody knows. The enemy is not aware of their ap- 
proach. He only knows they are there when he hears 


the rat-a-tat-tat of machine guns or feels the slash of 
repairs. 

cold steel. :- .. oe: B. 00 
down of 


These strange birds are a new brood sired by 
Waco. That’s why they can be depended upon to do 
their job faster, swifter and surer ... bringing Amer- 
ica a new freedom . .. freedom of the air. THE WACO 


AIRCRAFT COMPANY, Troy, Ohio. 
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regulations Streamlined 
To Speed Civilian Flying 


Civil Air Regulations are 
peing streamlined to speed 
war and postwar civilian fly- 
ing in a move expected to save 
nours of time formerly spent 
doing business with Civil 
Aeronautics Administration 
inspectors. CAA had begun 
work on a series of proposals 
for simplification before Pearl 
Harbor, and a number of 
these have been adopted by 
CAB. One outstanding recent 
change is the establishment 
of permanent airmen certifi- 
cates, eliminating the require- 
ment of periodic endorsement 
by CAA inspectors. 

Periodic endorsement of air- 
craft airworthiness , certifi- 
cates has also been suspended 
for the duration. CAA had 
been conducting over 38,000 
inspections of aircraft annu- 
ally, each taking about 2 hr. 
In June, 1941, regulations were 
amended to permit approved 
repair stations to clear air- 
craft for flight after major 
repairs. 

A comprehensive’ shake- 
down of regulations must wait 
until the pressure of war tasks 
is lifted, says CAA, but the 
men who write and the men 
who enforce the rules are 
agreed that when civil flying 
comes back into its own, it 
must not be hampered by an 
overwhelming mass of regula- 
tory verbiage. 





CAB Accident Survey 


During the calendar year 
1941, 4.252 accidents occurring 
in non-air carrier flying were 
reported to the Civil Aeronau- 
tics Board’s Safety Bureau, an 
increase of 781 over the acci- 
dents reported fcr the pre- 





Oficial USAAF photograph 
PROMOTED 


Col. Caleb V. Haynes, chief of the 
China Bomber Command, has been 
Promoted to temporary rank of Brig- 
adier General. Last spring he was 
assigned to head the Air Forces Ferry- 
pe, Command in the India-Burma- 
China area, later taking over the 
Bomber Command. Gen. Haynes is a 
World War 1 flyer, having served 


aS a test pilot and instructor in 
France, 
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vious year. However, during 
1941, the average number of 
certificated pilots and stu- 
dent pilots increased to 
175,828 as compared with 
107,952 for 1940. Based on 
this average number of pilots 
and student pilots, there was 
a reduction of approximately 
25 per cent in the accident 
ratio in 1941 as compared 
to 1940. In spite of this con- 
siderable increase in flying 
during 1941, there were 65 
fewer fatal and serious acci- 
dents, a reduction of 15 per 
cent in number and a reduc- 
tion in the accident ratio of 
50 per cent. 


110,000-Course Program 
Puts CPT on War Basis 


Orders for tens of thousands 
of civilian pilet training cour- 
ses have been received by the 
Civil Aeronautics Adminis- 
tration from the Army and 
Navy Departments within the 
last few months, bringing the 
total number of courses con- 
tracted for to over 110,000. 
These orders result in almost 
complete utilization of exist- 
ing CPT facilities. 

The new quotas fill the 
capacity of the advanced 
training courses and come 
near to filling the immediate 
capacity of the elementary 
courses. Operators have 
enough elementary aircraft to 
take on another 20,000 ele- 
mentary courses, but this can- 
not be done until the neces- 
sary instructors can be train- 
ed. The elementary course, 
covers only a preliminary part 
of a pilot’s training. Many 
Army and Navy trainees take 
as many as four or five CPT 
courses before going to active 
duty. All persons now being 
trained by the CAA are- either 
Army or Navy enlisted reser- 
vists, which puts the train- 
ing program on a complete 
war footing. 


32-Year-Old Plane 


A 32-year-old airplane with 
retractable tricycle landing 
gear, laminated wood stressed 
skin construction, and wings 
tapered in the modern man- 
ner, has just been dismem- 
bered and removed from a 
storeroom in Buffalo, where it 
has been since 1912. The 
plane was built there, during 
1910-11-12, by Dr. Charles M. 
Olmsted, an aerodynamic engi- 
neer and physicist, formerly 
astro-physicist for the Mount 
Wilson Observatory, Cali- 
fornia. 

A 70-mph. speed was ex- 
pected from the Gnome 50-hp. 
motor. Because of financial 
difficulties the ship was not 
completed, but crude wind 
tunnel tests indicated it would 
have exceeded performance of 
any aircraft, flying that time. 








THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





“Battleships now building are ahead of schedule by a 
total of 41 months,” says House Naval Committee Chair- 
man Vinson. This clears up the doubt of recent weeks 
whether work on them had been stopped, as many strate- 
gists believe it should be. 


Which will win out? The fast, maneuverable, high-flying 
bomber armed to fight its way alone, or a new long- 
range fighter that can go with it. Air engineers are try- 
ing with all their might, the world around, to perfect 
both. 


Last winter, as long nights came, Britain failed to attack 
Europe from aloft as effectively as promised. Only 
explanation was weather. De-icers, instrument appro- 
aches at home bases, hard runways and other aids have 
been in preparation all summer for the winterblitz. 


The boom is here. We weren’t sure till the other day when 
we met a lady who had quit her job with an aviation con- 
cern while her boss was away. She moved to another 
town and it took her three months to get her salary 
stopped. 


It is sad to report that the war is still a fish fry in 
Washington. A few men struggle for production and 
war spirit, while the throng raids the stores and quits 
work by the 4:30 gong. And Washington is the scene of 
greedy grabs for high parties, high wages, and fat rations 
for the whole country. So far it’s a sissybritches war in 
the nation’s capital but, fortunately, some people are 
getting a little ashamed of it. 


Senator George demands to know why CAA didn’t pro- 
mote air transport to a point where it could now provide 
large numbers of cargo planes. CAA replies it wasn’t 
authorized by law to go beyond economic requirements. 
It should be recalled, however, that airline equipment, 
came to Army’s rescue a year ago, and civil air transport 
personnel and skill are now the core of both Army and 
Navy transport services. 


Navy's Air Transport Service had been operating several 
months before anything was said about it. Navy is using 
the JR2S-1, a version of the Vought-Sikorsky S-44, and 
the PB2Y-3, Consolidated flying boat. Eventually the 
Navy will have about nine types of air transport planes. 


An important bomber, a bigger, faster, longer-ranged, 
higher-flying, better-armored and better-gunned version 
of one already on all warfronts, is going into service with- 
out a single brass band, without a single speech, and it is 
hoped, without one headline. Hitler and Hirohito will 
both know about it, may even have part of one in their 
possession, before the public is told anything at all about 
it. 


A little wedge of time is given over by many major air- 
plane companies to drawing-board speculation on what 
they will make after the war. No one knows yet whether 
our airplane capacity will be kept standing, or in semi- 
military readiness while producing civil goods, or shut 
down and perhaps dismantled, or converted completely 
to civil manufacturing. The airplane industry, with its 
knowledge of precision machine work, its skill in light- 
weight stress structure, sheet metal, wood, plastic and so 
on, is most versatile of all industries. It doesn’t have to 
make airplanes at all. A list of products it has in mind 
would surprise you—and especially many an old line 
maker of standard wares. , 













































































































































Albert C. Read 





Elliott Buckmaster 





Charles P. Mason 





Increased participation in the Navy High Command has been given aviation 
by promotion from Captain to Rear Admiral of seven flying Captains. In 
making the nominations, President Roosevelt jumped the men to flag rank 
over many surface Captains who had seniority over them, some with four 


years or more. 


Heading the list was Albert C. Read, pioneer Navy pilot 


Py 


DeWitt C. Ramsey 


NAVAL FLYING OFFICERS PROMOTED TO RANK OF REAR ADMIRAL 
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Arthur C. Davis 


Frank D. Wagner 


A. E. Montgomery 


who was in command of the NC-4, first plane to cross the Atlantic jn 
August, 1919. Also on the list is Elliott Buckmaster, who was in command 
of the carrier Yorktown through the Battle of Midway. Charles P. Mason, 
a pilot with more than 25 years experience, was also promoted. 


( Official U. 8. Navy photourapis) 





Novita (Novy) Holmes has 
joined Simmonds Aerocessories 
and will aid in getting out their 
house organ Aeronews. 


Shirley Willoughby, gas and 
electric welder, and Herbert 
Lebert; both of UAL’s produc- 
tion department, are the joint 
winners of the James F. Lin- 
coln Arc Welding Foundation 
$2,500 Award for their work on 
a development project. 


A. W. Herrington, Marmon-Her- 
rington board chairman, has 
been elected a director of Avia- 
tion Corp. 


F. M. Hoefler is named new 
president of Harvill Aircraft Die 
Casting and Warren Stratton 
has been elected to its board of 
directors. H. A. Jones has been 
named plant superintendent. 


Louis A. Brown, Jr., formerly 
chief of the Subcontracting Sec- 
tion of WPB, has been elected 
first vice-president of Lights, 
Inc. Thomas F. Morrissey, is 
recently appointed director of 
lanning and engineering and 
Victor G. Paradise, director of 
sales. UAL announces the ap- 
pointments of Miss Iris Beals as 
acting district traffic mgr. at 
Boston; Walter Wehner at Oak- 
land and James L. Snell 
has been placed in charge of the 
Tacoma traffic office. 


Antoine Hauet has been _ re- 
elected president of the Fore- 
men’s Club of Brewster Aero- 
nautical. He is foreman of 
their Cowling Dept. 


.F. W. Ford has been appointed 

asst. to the vice-president of 
manufacturing for Ryan Aero- 
nautical and O. F. Rigley will 
succeed him as_ purchasing 
agent. 


H. Frederick Bright was ap- 
pointed editor of National Aero- 
nautics, NAA official magazine, 
and director of publicity, suc- 
ceeding John B. Goodman who 
has been called to active duty 
as a lieutenant (j.g.) in the 
United States Naval Reserve. 


R. E. Johnson was appointed 
mer. of the Aviation Division 
of General Electric’s Pacific Dis- 
trict Industrial Department. 


Robert P. Newton, former asst. 
chief of WPB’s Bureau of Prior- 
ities, was elected senior vice- 
president of Aeronautical Cham- 
ber of Commerce. 


Bendix Aviation announces a 
functional re-alignment of the 
executive staff: Charles Marcus 
becomes VP in charge of engin- 
eering throughout the corpora- 
tion; D. O. Thomas VP of manu- 
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CALLING NAMES 


facturing; succeeded by Malcolm 

Ferguson as VP and group 
executive of the Western Group; 
Marvin A. Heidt staff asst. in 
charge of Industrial Relations; 
Raymond P. Lansing VP and 
group executive in charge of 
Eastern Divisions; G. R. Schenck 
his staff asst. in charge of in- 
dustrial relations for the Eastern 
Group; Arthur E. Raabe, asst. 
gen. mer. of Eclipse-Pioneer; 
Kenneth MacGrath asst. gen. 
megr.; William L. McGrath is re- 
appointed VP of Bendix Avia- 
tion and gen. mgr. of Eclipse 
Machine; T. W. Tinkham gen. 
mgr. of the Products Division; 
at Bendix Radio Division; Hugh 
Benet becomes gen. megr.; N. B. 
McLean gen. mgr. and in the 
Marine Division G. W. Smith, 
Jr., is named gen. mer. 


Donald G. Ogden and Richard A. 
Fagin have been named asst. 
chief pilots for American Air- 
lines. 


Robert S. Swain was elected 
vice-president and treasurer and 
a director of Northeast Airlines. 


Alice Severance, senior stew- 
ardess of UAL, leaves the air- 
way to become a technical as- 
sistant in UAL’s medical center. 


Whitney C. Collins was elected 
vice-president in charge of sales 
for Elastic Stop Nut, of which 
he has been a director for the 
past two years. 


Robert P. Breese, formerly of 
Bendix has _ joined General 
Bronze Corp, as industrial de- 
velopment engineer. 


B. J. Vierling was appointed 
supt of maintenance of Penn- 
Central. 


Charles H. Gale has joined the 
ublic relations staff of the 
airchild Engine & Airplane 
Corp. 


Gertrude Hill Fila has trans- 
ferred from Lockheed (where 
she was the first woman tool de- 
signer) to Vega Aircraft as an 
engineer assigned to the Natl. 
Aircraft Standards Committee. 


Robert Miller was elected vice- 
president and secretary and Ed- 
win V. Carlson treasurer of 
Menasco Mfg. 


J. P. Joyner and Vincent Stott 
have been appointed to newly 
created posts of Eastern and At- 
lantic division stations super- 
visors of TWA; W. French, 
mail and express traffic mana- 
ger; Paul Smith, station 
manager at LaGuardia Field 
and H. G. Andrews will now 
headquarter at Albuquerque. 





Harold P. Wade 
mer. of Adel Precision Califor- 
nia branch and Jack Horning 
has been appointed to the engin- 
eering service staff. 


transfers as 


Paul G. Sturges has been ap- 
pointed director of public re- 
lations and advertising for 


Southwest Airways. 

Richard N. Kraschel and Robert 
F. Morris have joined Bell to 
do production test flying. 


Branch T. Dykes 
vice-president in charge of 
maintenance of Colonial Air- 
lines; Francis J. Hartley to the 
board of directors and Carl L. 
Anthony asst. secy. 


was elected 


Richard C. Long has been ap- 
pointed regional director, At- 
lantic Division of Pan American, 
and John C. Leslie, manager of 
the Atlantic Division has ac- 
cepted an appointment as a 
member of the Committee on 
Operating Problems of NACO. 


Thomas A. Morgan, president of 
Sperry, reports that the aviation 
industry in New York City has 
contributed over $42,000 to the 


Greater N. Y. Fund. 
Maj. Gen. George C. Kenne 
succeeds Lt. Gen. George H. 


Brett, who is home in this coun- 
try on leave. 


George P. Baker has resigned as 
a member and vice-chairman of 
the CAB to give full time to his 
duties as chief of the Require- 
ments Division of the Office of 
Quartermaster General, War De- 
artment, to which he was tem- 
porarily assigned last spring. 


Tom O. Duggan has been elect- 
ed a vice-president of Thompson 
Products. 


and Marion La- 
vine, TWA reservations repre- 
sentatives, have been promoted 
to traffic representatives, up till 
now a strictly masculine field. 


Lillian Brown 


Charles Morris has joined the 
staff of Airesearch as installa- 
tion engineer of the High Alti- 
tude Cabin Equipment Division. 


Croil Hunter, president of North- 
west for the past five years, was 
re-elected chief executive of the 
NWA system: Linus C. Glotz- 
bach has been named as his 
assistant in charge of personnel 
administration: Capt. Hal B. 
Freeburg, veteran pilot, has 
been named check pilot for the 
system; Don J. King, member 
of NWA pilot corps for six 
years, has been named sup’t of 
the Eastern division. 








E. |. Whyatt, secy. and treas. 
of Northwest Airlines for eight 
years, has been made vice-pres, 
and A. E. Floan, director of 
their bureau of economic re- 
search, has been elected secy. 
of the company. F 


Paul G. Sturges has been ap- 
pointed director of public rela- 
tions and advertising for South- 
west Airways. 


Andrew H. Phelps has been 
elected vice-president of West- 
inghouse Electric. He joined 
Westinghouse in 1937, after 
having served as sales manager 
and public relations director 


for McGraw-Hill for seven years. 


William A. Lippman is made 
head of the express and freight 


department at Western Air. 
Capt. George Rice, veteran 
TWA pilot, has been promoted 


to system chief pilot, succeeding 
Capt. W. G. Golien who has been 
assigned to special duties. 


Bell Aircraft’s 


magazine, the 
BELLRINGER, 


has a new secret 
weapon: they spell hitler and 
japanese with small initial let- 
ters, thereby shrinking them 
down to their actual size. 


Harry M. Arnold is appointed 
asst. service mgr. of Hamilton 
Standard Propellers. 

John J. Hospers is appointed 
sales and_ service mer. of 


Vought-Sikowsky. 


Capt. Murl Estes is the 128th 
PCA employee to join the armed 
forces. 


H. O. Sawyer, leadman at Con- 
solidated, has turned in lé 
short-cut suggestions, 11 
which have been approved and 
put into use. 


Eugene E. Wilson, United Al- 
craft president, is awarded the 
honorary degree of Doctor ol 
Science for his services to the 
aircraft industry. 


Earl F. Findley, publishet, 
UNITED STATES AIR_ SERVICES 
MAGAZINE, receives the_honor- 


ary degree of Doctor of Letters 
conferred by Parsons College, 
Iowa, for his contribution 
aviation news. 


Frank A. Sharpe has been 
moted to sales mgr. of Mid-West 
Abrasive. 


Col. Elbridge G. Chapman, Jr 
Infantry, has _ been assigned 
command of the Airborne Com 
mand, headquarters of while 
are at Ft. Bragg, N. C. 
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lutch and Valve “Harmony” Is Machined 


from OHIO SEAMLESS TUBING 


@ Even in quiet flight formation every part of the operat- 
ing mechanism must do its intended duty surely and con- 
tinuously. At some of the most vital spots in many types 
of fighting aircraft, this wear-and-tear responsibility is 
shouldered by a partnership between OSTUCO Tubing 
and accurate machining and finishing. 

Two such vital parts are valve rocker shaft bushings 
and high ratio clutch gear bearings. Beyond meeting strict 
Army and Navy specifications, special care is taken in 
drawing and treating the tubing to provide properties 
which help in later operations. For this reason Ohio Seam- 
less Tubing has earned a remarkably consistent record 


of low rejection percentages over a long period of years. 


New steels, new specifications, a wide variety of Fe To eel -\ 


lengths and finishes provide a wealth of new expericnce 
that is invaluable in solving the problems of present and 


Prospective customers. 


MACHINED AIRCRAFT PARTS FINISHED FROM 
OHIO SEAMLESS TUBING. (PHOTO COURTESY OF 
CLEVELAND GRAPHITE BRONZE CO.) 


THE OHIO SEAULESS TUBE C6 
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HARD, BUT GUARD IT WELL 











OF COURSE, you are driving your Aluminum Alloy equipment to 
the limit. We need every gallon, every pound, every foot, every 
piece of the products that can possibly be produced to help win the 
war. But, bear in mind that you must make your equipment last a 
long time. 


YOU CAN lengthen the life of hard-working, irreplaceable Aluminum 
Alloy equipment. Here are some ways of doing it; each must be 
engineered to suit the problem. 


CATHODIC PROTECTION has proved effective where the chemicals 
or cooling water employed are corrosive. Simply add zinc strips in 
the right places, and the corrosive attack is stopped or slowed down 
considerably. Alcoa engineers, with years of research on such 
problems, can advise you on how and where to place those zincs. 


PROTECTIVE COATINGS offer another means of making Aluminum 
Alloy parts last longer. Corrosion-resisting, pure Aluminum coat: 
ings can be applied by spraying. Oxide finishes are produced by 
chemical and electrolytic treatment. Baked resin coatings are very 
effective, where Aluminum is subjected to severe attack. 


METALLIZING—building up worn, corroded, or damaged Aluminum 
parts with new metal—will give these parts a new lease on life. 


INHIBITORS may be the key to longer life of Aluminum Alloy proc- 
essing equipment. Only a few parts of inhibitor per million of 
liquid are needed to deprive corrosive materials of their kick. Here 
again, the research of Alcoa engineers will guide you. 


ALCOA ENGINEERS stand ready to help you get every possible hour 
of ‘service out of your Aluminum Alloy equipment. Write and tell 
us your problems...Aluminum Company of America, 2182 Gulf 
Building, Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM 





AVIATION, November, 192 : 















































—— 


Eight 
Estab 


To sp 
tion, Ee 
ers hav 
corpora: 
craft W 
Inc., Es 
after a § 
organize 
to pool 
manufa‘ 
terials ¢ 
coopera’ 
West C 
Council, 
cil for 
with go 

At pr 
sists of | 
facturer 
governet 
ors mad 
the mer 
group ir 
presiden 
head of | 
L. Mart: 
of the | 
of Glen: 
tor Ema 
ation; L 
Corpora’ 
Brewste! 
poration 
Aircraft 





Ryan Bi 
Planes | 


Combe 
United | 
being b 
nautical 
Claude I 
firm, wh 
factured 
exhaust 
parts. | 
signed f 
of SOR 
planes, ; 
aircraft 
Tange na 
The bas: 
Wright | 
Navy. 
Ryan, tl 
wing mo) 
a Range} 
line 12-c 
gine, an 
tion of si 
With a 
cockpit ; 
and tail 
design. 


Metal R: 
Plan For 


an, fu 
1 Wi 
WPB is 
facturers 
tion, ‘Th 
Steel, ¢ 


AVIATIC 





ary 
the 
ta 


um 


‘als 
in 
wn 
ich 


um 
at- 


ry 


um 


ur 
rell 
ulf 


AVIATION MANUFACTURING 





— 


Fight Eastern Aircraft Manufacturers 
Establish War Production Council 


To speed war plane produc- 
tion, East Coast manufactur- 
ers have formed a non-profit 
corporation known as Air- 
craft War Production Council, 
Inc, East Coast. Patterned 
after a successful Pacific Coast 
organization the council plans 
to pool research, engineering, 
manufacturing technique, ma- 
terials and personnel. It will 
cooperate closely with the 
West Coast Air Production 
Council, the Automotive Coun- 
cil for War Production and 
with government- agencies. 

At present the council con- 
sists of eight air frame manu- 
facturers, whose policy will be 
governed by a board of direct- 
ors made up of the heads of 
the member companies. The 
group includes Guy Vaughan, 
president of the council and 
head of Curtiss-Wright; Glenn 
L. Martin, first vice president 
of the council and president 
of Glenn L. Martin Co.; Vic- 
tor Emanuel, Aviation Corpor- 
ation; L. D. Bell, Bell Aircraft 
Corporation; C. A. Van Dusen, 
Brewster Aeronautical Cor- 
poration; L. C. Goad, Eastern 
Aircraft Division of General 


Motors Corporation; J. Carl- 
ton Ward, Jr., Fairchild Air- 
plant & Engine Corporation; 
and Ralph S. Damon, Republic 
Aviation Corporation. 

Absent from the Eastern 
council are United Aircraft 
and Grumman. Vaughan ex- 
pressed his belief that United 
will join later and said he was 
assured of full cooperation 
from Grumman. 

The presence of General 
Motors in the group marks 
the first non-“old line” air- 
craft company to be admitted 
to the fold. It is understood 
that later the council may 
include manufacturers of en- 
gines and accessories. 

The California organization 
which has been operating suc- 
cessfully for the past six 
months includes Consolidated, 
Douglas, Lockheed, Northrop, 
North American, Ryan, Vega, 
and Vultee. Donald Douglas, 
its president, reports that 
members have made 4,151 ex- 
changes of materials; engi- 
neering reports on more than 
1,000 subjects were swapped; 
also traded were listings of 
production machinery. 





Ryan Builds Combat 
Planes For Navy 


Combat planes for the 
United States Navy are now 
being built by Ryan Aero- 
nautical Co., according to T. 
Claude Ryan, president of the 
firm, which in the past manu- 
factured only training planes, 
exhaust manifolds and other 
parts. Contracts have been 
signed for volume production 
of SOR-1 scout observation 
planes, a ship or land-based 
aircraft designed for long- 
Tange naval scouting missions. 
The basic type is a Curtiss- 
Wright Corp. design for the 
Navy. As being made by 
Ryan, the SOR-1 is a mid- 
wing monoplane, powered with 
a Ranger inverted V type in- 
line 12-cylinder, aircooled en- 
gine, an all-metal construc- 
tion of sem-monocoque design 
With a two-place tandem 
cockpit arrangement. Wings 


and tail unit are of cantilever 
design. 


Metal Ration 
Plan Formed 


To further conserve and 

utilize With utmost efficiency, 
‘ B is now putting manu- 
acturers on a materials ra- 
: ra The exact amounts of 
» Copper, magnesium, 
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aluminum and the alloying 
metals we had in stockpile 
and otherwise available was 
never determined and _ the 
various war control, agencies 
—Defense Commission, OPM, 
SPAB, and later WPB—au- 
thorized more priorities than 
supplies justified. 

The Production Require- 
ments Plan tightened the con- 
trols but apparently not 
enough. Eventually will come 
something called a “warrant” 
plan, by means of which the 





Women take over drawing boards for drafting work 
on details of Rolls Royce aircraft engine being built 
by Packard.+ The ladies began by doing tracing and 





prime contractor will be told 
to make a certain amount of 
certain products. These cer- 
tain amounts will be based on 
the amounts of metals and 
other materials in WPB’s in- 
ventory, which is now approx- 
imately correct. 

In other words, instead of 
making application for pref- 
erences, or applying for allot- 
ments under PRP, the manu- 
facturer will be relieved of 
standing in line for materials. 
Of course preference ratings 
and PRP will remain in use 
for some months yet. 

Appointment of Charles 
Wilson, of General Electric, 
and Ferdinand Eberstadt, of 
the Army-Navy Munitions 
Board, as vice chairmen of 
WPB is a part of Nelson’s plan 
to coordinate the flow of ma- 
terials with production sched- 
ules. Wilson will see that 
production schedules are met, 
and Eberstadt will regulate 
the flow of materials. 


NACA Shifts to Projects 
Of Immediate Importance 


The National Advisory 
Committee for Aeronautics 
aas changed its program to 
cover more projects of im- 
mediate importance in the 
war, and fewer of the long- 
range, or “pure science” pro- 
jects. This policy applies to 
all of its major divisions. 
Some of the immediate prob- 
lems in the NACA laboratories 
must be solved before produc- 
tion of aircraft and engine and 
plane accessories are started. 
This change is necessitated by 
rapid technological change in 
the whole realm of war avia- 
tion. 

NACA officials do not name 
any of the projects, but rea- 
sonable assumption is that 


INVADING MEN’S FIELD 


women. 





de-icing equipment, super- 
chargers for air fighting and 
bombing at still higher eleva- 
tions, various aids to pilots at 
high levels, radio direction, 
and many others are included. 


Labor Allocation Predicted 
More Women for Factories 


Washington (AviIaATION Bu- 
reau) —Next in importance to 
materials comes manpower, 
and the _ long-anticipated 
shortage is now upon us. 

Some sources insist that 
13,000,000 men will be under 
arms by 1944. We have about 
27,500,000 men between 18 and 
45, of whom only about 13,500,- 
000 are sound enough to pass 
the military examinations. 
That skims off the cream, and 
the balance, plus men over 45, 
composes our totalwnale work- 
er force. 

Except for the women. The 
War Manpower Commission 
and WPB officials are telling 
industry it will have to get 
ready to use women and girls 
in more and more jobs. Even 
the aircraft industry, which is 
pointed to as a model of con- 
version from manpower to 
womanpower, will have to 
shift a still bigger slice of its 
jobs to feminine hands. 

Washington is trying to 
formulate a law «which it 
would hate to call forced la- 
bor, especially during an elec- 
tion year. But there will be 
some kind of statute empow- 
ering the Executive to tell 
workers to take certain jobs, 
or tell them to stay put. This 
is a delicate undertaking in 
a democratic country. Just 
how far the law may go, and 
how far the President might 
go in its enforcement, cannot 
be told in advance. Right 
now, the government wants all 





redrawings, progressing rapidly to status of skilled drafts- 
Packard believes this is the first time women 
have been employed by motor car plant for drafting. - 
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essential employers to hire 
their men through the U. S. 
Employment Service, which is 
trying to allocate the workers, 
just as WPB is allocating the 
steel, copper, aluminum and 
other material supplies. 


NAA Wind Tunnel 


Capable of producing a 327 
mile per hour airspeed, a new 
wind tunnel is nearing com- 
pletion at the North American 
Aviation plant. Delays now 
caused by the overload condi- 
tion of existing tunnels in 
southern California will be 
largely eliminated. Engineers 
have been compelled to wait 
weeks—and sometimes months 
—for their turn at the wind 
tunnel, NAA says. The tunnel 
narrows to a throat 7% ft. 
high and 11 ft. wide in which 
the testing is done. A seven- 
bladed, 19-foot propeller, 
turned by a 3,000 hp. electric 
motor provides the airstream. 
Propeller speed can be varied 
between 70gand 700 rpm. 


4,151 Material Trades 


By Production Council 


Exchanges of material 
among southern California 
member companies of the Air- 
craft War Production Council, 








MIGHT BE RUSSIA? 


Wright Cyclone engine undergoes extensive test under conditions simulat- 
ing sub-zero temperatures similar to those which United Nations face 


this winter in Alaska, Iceland, Labrador, 


Russia and other “ice-box 


fronts. Test is one of a long series of experiments giving data on both 


engines and accessories. 


Inc., totaled 4,151 in the six 
months since the council was 
founded, according to a re- 
port by Donald W. Douglas, 
president of the organization, 


for the past quarter. Engi- 
neering reports covering more 
than 1,000 subjects were also 
exchanged. Cargo plane de- 
liveries by council members 





increased more than 1,109 per- 
cent and total plane deliveries 
of all types increased 113 Per- 
cent since Pearl Harbor. 
Harry Woodhead, president 
of Consolidated Aircraft, 
was elected to succeed Mr 
Douglas as president, and Rob. 
ert E. Gross, president of 
Lockheed Aircraft Corp, was 
elected vice-president, 
of the council are rotated 
quarterly among the chief 
executives of the member 
companies. Member companies 
are Douglas, Lockheed, Cop. 
solidated, Vultee Aircraft, Inc. 
Ryan Aeronautical Co., North 
American Aviation, Inc., Vega 
Aircraft Corporation, and the 
Northrop Aircraft Corporation, 


Propose Rope Standards 


A proposed simplified prac- 
tice recommendation for wire 
rope has been submitted to 
producers, distributors and 
users by the Division of Sim- 
plified Practice, National Bu- 
reau of Standards. 

Including sizes, construc- 
tions, grades and breaking 
strengths, the recommenda- 
tion would reduce varieties 
from 973 to 643, or 33.9 per- 
cent. 

Their major production and 
use is covered by four con- 
structions, where reduction is 
from 352 to 182 items. 





Explosive rivets seem to have 
quite a future. E. I. du Pont, 
which makes the stuff in the 
business end, reminds ~you 
that these rivets played an 
important part in speeding 
aircraft production, and tells 
you how they are now hurry- 
ing field repairs to damaged 
planes. Repairs that former- 
ly required days are now com- 
pleted in hours. These rivets, 
which have explosive matter 
in a cavity at the end of the 
shank, are installed by one 
man at a rate of 15 to 20 per 
- minute, compared with two to 
four a minute for most 
“blind” fasteners. Their big 
advantage is that, even if you 
have two men for both sides of 
the work, sometimes there’s 
no room for a man on the in- 
side. . The explosive rivets 
weigh only one-fourth as 
much as regular fasteners, 
says du Pont. Heat applied 
to the rivet head with an 
electric. gun detonates the 
charge. 


Wright Aeronautical Corp. an- 
nounced that one of its air- 
craft engine- manufacturing 
Plants has developed a fast 
chip handling system which 
daily removes tons of steel, 
aluminum, magnesium, brass 
and bronze scrap without in- 
terfering with production. In 
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ASSEMBLY LINES 


less than 40 min., a miniature 
haystack of long, curly shav- 
ings can be removed from a 
machine in a special metal 
container, dumped into a con- 
veyor train, crushed, freed of 
machine oil and compactly 
packed in a railway gondola 
a half mile from the factory. 
The system also segregates 
each metal at the source, thus 
avoiding complicated separa- 
tion processes; it handles the 
chips with small loss, saves a 
large number of man-hours 
and conserves already over- 
taxed shipping space by re- 
ducing the voluminous shav- 
ings to compact form. 


An engine change in 54% min. 
is the unusual feat recently 
accomplished by hangar me- 
chanics at Republic, an apt 
demonstration of the facility 
and interchangeability of the 
Thunderbolt design. The work- 
men, who had set a record of 
1.hr. and 18 min., tried again 
in the afternoon of the same 
day and cut that time by 23% 
min: Both times were sub- 
stantially below the limit 
called for by wartime require- 
ments.- The 2,000-hp. Pratt & 
Whitney engine had been run- 
ning and was hot when the 
change operations got under 
way. The demonstration was 
to prove the P-47 design, a 





. . » By Dorsey Adams 


regular procedure in the air- 
craft industry. 


R. K. Dundas, Ltd., of Ports- 
mouth, have produced the 
Vernijigger to meet the need 
for a cheap and convenient 
means for accurately drilling 
and marking out jigs and fix- 
tures, or for making single 
components for an _ experi- 
mental article. The Vernijig- 
ger is a form of jig borer 
with an accuracy claimed to 
be equivalent to anything en- 
countered in normal working, 
or a maximum permissible er- 
ror of plus or minus .0005 in. 
It ¢dan be used with a radial 
drill, sensitive bench drill, 
hand pillar drill, moving head 
drill, hand pistol grip type 
drill, 
otherwise operated hand drill 
brace. It can be made in a 
range of sizes, but the stand- 
ard instrument has _ 12-in. 
arms. 


A 3,000-hp. fuel oil injection 
engine capable of powering 
the huge bombers of the im- 
mediate future is under de- 
velopment at Canadian Car 
&- Foundry Co., Ltd. The 
company, through its own 
engineering division, also de- 
signed and completed an air- 
craft radial engine in the 180- 
hp. class for the lighter train- 





or an electrically or | 


ing planes of the British Com- 
monwealth Air Training Plan. 


Another major step in the ex- 
pansion of business at Kellett, 
and the future deliveries of 
parts for fighter planes, was 
made when the first jigs for 
subcontract work were moved 
in and production got under 
way. The plant involved has 


been confined entirely to the | 


autogiro program but space 


has always been reserved for | 


the assembly of subcontracted 


surfaces. The production of | 
these parts will be on an as- | 
At present | 


sembly line basis. 
there are four lines with the 
possibility of a fifth being add- 
ed at a later date. 


Approximately 250,000 women 





| will be employed in the ait- 
craft industry by the end of | 
this year, compared with only | 
2,000 a year ago, the Womens | 





| 





Bureau of the Department of 
Labor estimated. Based on 4 


nation-wide survey of the ail- | 


plane industry, the report said 


the greatest opportunity fo 


women workers is in sub 


assembly plants where parts | 


and sections are 
tively small. There the ope 


ations are broken down into | 


repetitive work, which womel 
learn easily and quickly 
“stick to” longer than men. 
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for flashing tail lights that are ALWAYS accurately timed 
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Photograph showing actual in- 
stallation courtesy of American 
Aitlines, Inc. Sek 
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Boat 


7 


~~“ WHITE—150 DEG. 
(0.625 sec.) 


DARK—10 DEG. 
(0.042 sec.) 


RED—150 DEG. 
(0.625 sec.) 


(0.208 sec.) 





C.A.A. requirements 
for flashing red and 
white tail lights specify 
40 cycles per minute, 
divided as shown in 
this timing chart. To 
meet these require- 
ments with 

accuracy, all leading 
airlines are equipping 
their air-carrier air- 
craft with this C.A.A. 
Approved flasher, 
mechanism, 


HE split second timing of the W&T flasher mechanism 
is held constant by a governor which will compensate 


' for as much as 20% variation in operating voltage. Lamp 


- -» 


contacts will handle as many as three 32 candlepower lamps 
on each circuit. In the event the time cycle characteristic 
were to be changed in the future it would be merely neces- 
sary to replace the two program discs. 

The W&T mechanism will function properly in any posi- 
tion when installed with longitudinal axis normally vertical. 
It causes no objectionable radio interference and is temper- 
ature compensated, thereby meeting all C.A.A. requirements 
including those for vibration. It is highly compact and simple 
to install. For complete information write for Technical 
Publication 234. A-2 


W WALLACE & TIERNAN PRODUCTS, INC. 


BELLEVILLE, NEW JERSEY 





PETE Ta Sa TASS Be oe 


a 
Tis 


PAA OE. So 


Forming Plexiglas 


a 


A Rohm & Haas worker demonstrates the proper way to hold the edges of a sheet of PLExIcLAs against the cloth-covered form, 


R OHM & HAAS recently published a booklet that 

belongs in the hands of every executive and 
engineer charged with the production of PLExI- 
GLAS naval, military and aircraft units. 

Its name is the PLExicLas Fabricating Manual. 
Its 48 pages contain every important fact on the 
fabrication and proper handling of crystal-clear 
PLEXIGLAS. 

At this time, when our country needs every 
PLEXIGLAS unit that it is possible to produce, 
Rohm & Haas is glad to pass on the benefits of 
its experience with acrylic plastics. Copies of the 
new Piexicias Fabricating Manual will be fur- 
nished on request. 
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North America’s B-25 bomber is equipped with 
a PLEXICLAS nose assembly. ccoTH -/ 
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TH® CRYSTAL-CLEAR ACRYLIC PLASTICS SUGGESTED OVEN 


PLEXIGLAS 


SHEETS AND RODS 
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Manual, showing an oven which has pr 


MOLDING POWDER for heating PLexicLas for forming. 


PLEXIGLAS and CRYSTALITE are the trade-marks, Reg. U. S. Pat. Off, for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 
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cAB Asked for Caribbean Routes 
To Break Inter-American Bottleneck 


The largest scramble for 
certificates of convenience 
and necessity is going on in 
Washington at the moment, 
where some 14 airlines are 
trying to get a part in the 
proposed services around the 
Caribbean. At the time of 
writing, five applications, in- 
yolving Waterman Airline, 
Colonial Airlines, Transportes 
Aereos Colombianos, Aero- 

. os de Carga Latino- 
' Americanos and Transportes 
' Aereos Venozelanos have been 
) dismissed by the Civil Aeron- 
> gutics Board for one reason or 
Nanother. Furthermore, W. R. 
"Grace, filing for Panagra to 
obtain a port of call in the 
| United States, was also turned 
"down for the time being. One 
her company, the Compania 
pnal Cubana de Avia- 
pnes, came in about a week 
the official closing date, 

di was not allowed to par- 
fipate in the coming battle. 
As matters stand now, two 

American airlines, one Eng- 
lh one Dutch and three 
' Central American companies 
"will have a consolidated hear- 
) iig on their proposed services, 
Which from all indications 
» will be designed to give the 
) Caribbean area, until now 
| served more or less exclusively 
> by Panam as far as U.S. ports 
" Of call were concerned, a really 
adequate wartime transporta- 
tion system. 
In connection with this 
sudden about face of the CAB, 
which had long discouraged 
applications for expansion in 
the Caribbean, many an air- 
line felt rather irked that it 
» Should come at a time when 
» they had their hands full 
» ftunning cargo for the armed 
 forees to all corners of the 
» World. Add to this the fact 
| that the airlines had been 
§ to turn over a goodly 

part of their fleet to the 
pafmed forces, most of them 

Were caught rather short 

and short tempered 

@ this sudden development. 

Of all cases which have 

© before the board in the 
ast years, this one may prove 
be among the most inter- 


© esting and probably the most 


Controversial. Main question 
© be decided appears to be 
Whether the airlines which get 
the much coveted permits will 
have the experience and 
equipment to operate adequate 
and safe services. A second 
question will be whether 
American air lines should be 
any preference over 
British and Dutch lines. 
The two American com- 
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panies, National Airlines and 
Eastern Air Lines, both ap- 
pear to be in a good position 
as far as equipment and ex- 
perience are cencerned. Both 
lines are hoping that the con- 
stantly increasing cargo plane 
production will give them back 
some of their DC-3’s, Eastern 
more so than National, since 
the latter has been using 
equipment which has not been 
so much in demand, kut which 
still has been used in the gen- 
eral aircraft pool. Whether 
they get back equipment or 
new equipment, both lines at 
least have sufficient planes to 
supply good service. 

The two lines run by Lowell 
Yerex, the TACA and British 
West Indian Airways, have 
been for some time categori- 
cally short of equipment, due 
to the job which TACA has 
been doing in freight flying 
for some time. TACA’s equip- 
ment consists of some Lock- 
heed 14’s, a Lockheed 14-C, 
and some converted Junkers 
and Fords. According to the 
latest reports, BWIA has two 
Lodestars, which are pretty 
well occupied with services to 
British possessions from Trini- 
dad and their single run to 
Miami, which they have main- 
tained since getting CAB’s 
temporary permit. 

Little is known right now 
about the two other American 





airlines, Aerovias Nacionales 
Puerto Rico and Expreso 
Aereo Inter-Americano. The 
latter appears to be new in the 
field, while the Puerto Rican 
line has been operating for 
some time with small equip- 
ment and seems to have done 
a good job. 

The Dutch KLM, operating 
in the Caribbean since 1935 
with permanent hopes to get 
into Miami, lost its pioneering 
manager in 1941 due to KLM- 
KNILM politics, and has been 
short handed ‘as far as equip- 
ment goes since 1940, when its 
two DC-5’s were confiscated 
by the KNILM. Its fleet until 
recently consisted of four 
Lockheed 14’s and an old 
Fokker tri-motor of 1931 vint- 
age, but an unpublicized crash 
at the end of August caused 
the loss -of one Lockheed, 
together with its crew of three 
and ten passengers in the 
Trinidad jungles. Backed py 
long experience and a first 
class record, and given ade- 
quate equipment ani leader- 
ship, the KLM should finish 
among the leaders. x 

It will be clear from the 
above resume that the CAB 
will be forced to set a number 
of important precedents, 
which may be of vital influ- 
ence for the shape of the post- 
war air transportation pic- 
ture. For the time being, at 
least, the main requirement 
should be the best, safest and 
cheapest service that wartime 
can provide, which seems to 
point to certificates for the 
duration only. 


CITY HONORS AIRLINES 
J. W. Miller (left), president, Mid-Continent Airlines; Paul E. Richter 
(center), executive vice-president, Transcontinental & Western Air; and 
Charles E. Beard (right), vice-president, Braniff Airways, hold plaques 
presented by the aviation department of the Kansas City, Mo., Chamber 
of Commerce in recognition of excellent work done by the air transport 


industry in the war effort. 





CAB Suspends 
UAFC Service 


Civil Aeronautics Board or- 
dered Universal Air Freight 
Corp. of Delaware to stop its 
air transportation without an 
operating certificate of public 
convenience and necessity. 
The board stated that within 
the meaning of the Civil Aero- 
nautics Act, Universal was en- 
gaged in air transportation 
and was operating without 
the necessary certificate. 

The Universal Corporation, 
a wholly owned subsidiary of 
U. S. Freight Corp., has been 
operating since July 10, 1941, 
in the business of forwarding 
air freight by collecting pack- 
ages from original shippers 
and consolidating such indi- 
vidual packages into larger 
packages for- shipments in 
bulk over domestic airlines. 

In 1941, Universal sought a 
certificate to perform service 
involving direct transactions 
between it and the airlines, 
rather than by = shipping 
through the American Rail- 
way Express Agency. Action 
on this application has been 
indefinitely suspended in or- 
der not to divert the time and 
energy of air carriers and 
government agencies from the 
tasks connected with the war 
program. 


PCA Trains Pilots 


A new airline ‘pilot training 
program has been started by 
Pennsylvania Central  Air- 
lines. A fleet of Stinson mono- 
planes has been purchased 
for the program and these are 
soon to be flown to the com- 
pany’s training center. Can- 
didates for the airline train- 
ing have been selected from 
graduates of the Civilian Pilot 
Training Program and the 
students will be schooled first 
in instrument flying. Follow- 
ing this they will be given 
actual multi-engined flight 
training. PCA’s program is 
part of an airline war train- 
ing project being conducted 
by all domestic air carriers. 
Over 40 new airline pilots can 
be trained each month. 


Airline Workers 
Confer With ODT 


A committee representing 
organized air transport em- 
ployees conferred recently with 
Otto S. Beyer, director of the 
Division of Transport Person- 
nel, Office of Defense Trans- 
portation, on the problem of 
future personnel requirements 
in the rapidly expanding air 
transport industry. 

Questions discussed includ- 
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ed the effect of selective serv- 
ice on ground crews, the need 
for a large-scale training pro- 
gram for new employees, the 
recruitment of new personnel, 
and methods for obtaining 
the most efficient utilization 
of available manpower. The 
conference approved the in- 
creased employment of women 
in the office and ground forces 
of the airlines, and favored 
the creation of a labor-man- 
agement committee to facili- 
tate the conservation of ma- 
terials and equipment used in 
air transport. 


Army Takes Over Work Of 
Pan American Air Ferries 


Army crews took over the 
operations of Pan American 
Air Ferries Oct. 1 when the 
contract expired, the War De- 
partment announced. Ferry- 





ing lend-lease and other ajp. 
craft to American and 

forces in the Middle East wiy 
be handled directly by the Air 
Transport Command under 
Maj. Gen. Harold L. George 

The official statement gaiq 
that Air Forces considers jt 
undesirable to have civilians 
flying the military planes, ang 
that some of the pilots now 
on the service will be commis. 
sioned and will continue thei 
jobs. One unofficial source 
said that the Army, in making 
the change, simply wants to 
cut expenses by the differ. 
ence between civilian and 
military pilots pay. 

It is understood that both 
military and civil airplanes 
are ferried overseas by other 
lines in addition to PAA, in- 
cluding United, TWA and 
Eastern, but the Army would 
make no comment concerning 
the status of these contracts, 


10 Cargo Types Fly War Routes; 
Alaska-Russia-China Run Opened 


Washington (AVIATION Bu- 
reau)—Now that a nearly 
complete set of facts and 
opinions has been pried loose 
from responsible sources, it 
appears that the cargo plane 
program pleases nearly every- 
body. First, the high com- 
mand of United Nations does 
not want a supercollossal air 
fleet. Second, such a fleet 
could not be produced in time 
to affect the present phase of 
the war. 

Air Forces Chief Gen. Henry 
H. Arnold says that in 1942 
some 21 percent of all multi- 
engined planes produced will 
be cargo ships. During the 
first half of 1943, he says, this 
figure will increase to 30 per- 


cent, going higher during the| 


last six months. 

Although the experts are 
agreed that 40,000 planes of 
the B-19 type could carry the 
load of the entire United Na- 
tion’s merchant fleet, they 
agree also that we cannot stop 
building merchant ships while 
we make a shift to air on a 
grand scale. The fueling of 
an air fleet of that size would 
require a large transport serv- 
ice itself, for it would use 
about 8,000,000 gals. per hr. 

If the war command want- 


ed the air fleet, it would take | 


a long time to tool up and 


train the men to make it| 


out of the proposed “non- 
strategic” materials—steel and 
wood. As a matter of fact, 
the steel is not available, and 
the plywood industry is al- 
ready working at capacity. 


The Aeronautical Chamber | 


of Commerce says that hun- 
dreds of cargo planes are al- 
ready operating on four main 
routes: West Coast to Aus- 
tralia and New Zealand; 
Alaska to Russia and China; 








East Coast to Britain, via 
Iceland; and via South Amer- 
ica to Africa and Egypt, 
thence to the South Pacific 
battlefronts and India. By 
the end of 1943, the statement 
says, Air Transport Command 
capacity will approach parity 
with wartime ocean shipping. 

Meanwhile, the Navy is 
operating an Air Transport 
Service, probably over sea- 
routes only. This service will 
be greatly expanded. 
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GOOD NEIGHBOR ROUTE 


The new route recently opened t 
Mexico City by American Airlines, 
Inc., gives direct connections from 
both east and west coasts of the 
United States to the republic south 
of the Rio Grande. Stewardess serv 
ice is provided and international pa* 
sengers are allowed 55 Ib. of baggagt 
free. 
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YOU SENSE IT the moment you enter an Interstate plant...a 
spirit easy to recognize yet hard to define. A spirit of teamwork, 





7. . . 
of shoulder-to-shoulder service in a great cause. 


Here a complete. complement of the finest precision machines 
operate 24 hours a day, 7 days a week. Here master craftsmen 
turn out vast quantities of vital aircraft units as finely measured 
as a Swiss watch. Here a large corps of trained inspectors with 
minute gauges and costly testing machines check every opera- 
tion, every part, that go into these fighting units. 


All play the game together. All have the same passion for pre- 
cision; the same blending of accuracy and speed. All are moved 
by the same quick-step spirit; a spirit that makes every Interstate 
operation spell co-operation; a spirit of ‘“WE.’’ 
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MEETS YOUR NEEDS 


Both combustion and exhaust-gas systems —developed and proved 


under flight conditions — permit unbiased study of your problems 


yy... varying installations demand widely 


varying equipment. And unbiased recom- 
mendations for your needs can best be made by 
someone who knows and supplies all types of 
equipment. 

Stewart-Warner can recommend without prej- 
udice. Because Stewart -Warner has a full line—not 
just a favorite to push. South Wind hermetic 
combustion heating, in many specially engineered 
forms, is serving on every battle-front—the most 
widely accepted aircraft heating equipment in the 
world. 

In addition, Stewart-Warner has developed four 
different types of exhaust-gas heat exchangers, 
These new heat exchangers are the result of two 
special kinds of skill: First, Stewart-Warner knows 
combustion-gas heating from years of experience 
in making the heat exchangers which are 
a part of every South Wind combustion 
heater. Second, Stewart-Warner knows 
aircraft requirements and practices, from 





years of close cooperation with aircraft engineers. 

Current development and design is based not 
only on advanced theory but on practical world- 
wide experience. Engineering facilities unheard-of 
in ordinary heating practices are employed con- 
stantly. ... Facilities for producing exhaust gases 
ranging up to 3 million Btu/hr. per unit. . . . For 
simulating flight conditions above the ceiling of 
any known plane. ... For delivering heating equip- 
ment to you with performance known in advance. 
... And, fully developed data on each type is avail- 
able on request. 

Thus, with by far the most extensive experience 
and most comprehensive line of combustion-gas 
airplane heating equipment in the field, Stewart- 
Warner can recommend impartially the heat 
sources best suited to your needs. And can engi- 
neer them in advance to the operating and 
installation conditions to be encountered. 


For an individual appraisal of 
your problems, write in detail. 
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exhaust-gas heat cxchan gordon hans gee pail 
performance data is now available. The Extended- 

- Surface (a), "Tube-Bundle. (b), and. Hollow-Fin | 
(c) types are planned for passage of all sa ) 
gas and extraction of only the ue ' 
of heat. The Diyersion-type (d)- S 
fraction of the gas and extracts ‘substantially. ‘all 
the heat. Each type has its piace in the ¢ solution 
of heating problems. 


Now available on each of above ex- 
changers: is full data’ ree “curves showing 


ing equipment are poset de meeting new a 
sources capable of delivering tremendous. fi 
needed. In a wide range of output capaci 
equipment to fit various special requirements, 
unsolved by any other means. oe 








South Wind saeec,, 


SEG. Vv. S$. PAT. OFF 


HEATER DIVISION, STEWART-WARNER CORP., CHICAGO 
West Coast Office: Stewart -Warner Aircraft Heater Engineering and Service, 1273 Westwood Blvd., West Los Angeles, California 
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On a special mission, radio communication between 
plane and base may be limited to specified frequen- 
cies _... during specified minutes. That, for the radio 
officer, means fast, accurate checking of frequencies. 

With the ‘““‘BENDIX”’ Frequency Indicator he accom- 
plishes this with laboratory precision ... adjusts his 
set, begins transmitting ... in a matter of seconds. 

Men and women of Bendix Radio take pride in 
knowing that receiving and transmitting equipment 
bearing the ‘BENDIX RADIO” nameplate is flying 


with our fighting pilots on all our vital battle fronts. 


Pan Colello DIN Al ticlaMmeld-MElilolelaiclatimiil tii) 
precision built instruments 
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lix plants from coast to coast 


r tignting crews on rel atom ofohial-tmaaelitie 
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“BENDIX RADIO" Portable Fie. 
quency Indicator Equipment pro? eral utili 
cerned. 


ia are menti 
air in a compact, portable form, the Do-2 


over a wide range of frequencies. 


vides laboratory precision in the 
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Hew Allied and Axis Planes 


While the existence of the 
Typhoon, larger and faster 
prother of the Hurricane, was 
revealed this spring, there 
still mas been very little extra 
data available as to just what 
the plane can do. With the 
new 2,400-hp. Napier Sabre 
engine, a 24-cylinder H-type 
liquid-cooled = engine, the 
plane’s top speed is said to be 
well in excess of 400 mph., 
while it is armed with the 
jargest number of cannon and 
machine guns ever carried on 
a single-engine airplane. 

The Axis has shown up with 
some new wrinkles to an old 
theme too, a new version of 
the Me-109, the type G, was 
seen at the Russian front and 
shot down intact. It now has 
a _1,700-hp. liquid-cooled 
engine, but heavier armament 
and armor around pilot and 
fuel tanks brought the top 
speed down to around 335 
mph. An improved FW-190 
has also been reported from 
England, but as yet has not 
been observed in large-scale 
action. 

In the bomber field, the 
Germans have been playing 
around with a number of 
high-altitude and performance 
planes, notably the four- 
engine, twin-propellered Hein- 
kel bomber, which they claim 
has the same bombload as the 
Stirling, but up till now has 
stayed away from British de- 
fenses. The other plane is a 
revised Ju-86 with pressure 
cabin, which can operate at 
atout 40,000 ft. The answer 
to this plane is coming off our 
production lines in the form 
of the P-47, which was de- 
signed for high altitude, not 
modified. 

The Italians, feeling rather 
unhappy with their 1930 vint- 
age biplanes, have been using 
the new Macchi 202 fighter 
illustrated in our September 
issue, which is said to give 
them back a little of their 
flair for flying. The light 
armament has made_ these 
Planes an easy prey for Allied 
fighters, though. 

A general survey made by 
Peter Masefield in England 
gave the Allies by far the best 
set of planes as far as heavy 
equipment, fighters and gen- 
eral utility planes are con- 
cerned. Only two Axis planes 
are Mentioned in the line-up, 
the Do-217E-2 as the best 
medium bomber and _ the 
Italian Savoia SM-84 or 94 as 
the best land based torpedo 
Plane. The new British and 
American planes now coming 


of the lines, combined with | 


and better guns and 

bS like the recent four- 
ton blockbuster used by the 
» Should place us in a posi- 

nN to add measurably to the 
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Axis’ discomfort. As interest- 
ing as some of Mr. Mase- 
field’s candidates were some 
of his omissions—outstanding 
of which were the B-17 and 
B-24. 

Details have at last been 
released about the Short Stir- 
ling heavy bomber, mainstay 
of the first large-scale British 
air offensive against Germany. 
Appearing in a recent issue of 
the Aeroplane is a set of im- 
pressions about this leviathan 
by one who should know, the 
late Capt. F. D. Bradbrooke, 
just released although written 
some 20 months ago, before 
he was lost in takeoff on his 
way across the Atlantic. 

Capt. Bradbrooke was in 
charge of ferrying the Stir- 
lings from plant to base fields 
and as such became closely 
familiar with them. The final 
summing up of this plane’s 
qualities is a masterpiece in 
itself: “The answer must be, 
and is, that this aeroplane 
really flies itself, subject to 
adjustments by the mighty 
atom in the nose, who has 
the cards distinctly stacked in 
his favor. His muscular con- 
trol is nominal only, but by 
good design these tons of 
metal are made intimately 
subject to some 6,000 hp. at 
his finger-tips. Let nobody 
say w: have made no progress 
in aeronautical science, for 
this control business is a mir- 
acle by itself. Anway it gives 
the atom a mighty nice feel- 
ing.” 
Specifications of the Short 
8-29, or Stirling I, equipped 
with four Bristol Hercules VI 
motors, totaling 6,400 hp., are 
as follows: span 99 ft., length 
87 ft., height 22 ft. 9 in., empty 
weight 46,000 lb., gross weight 
(normal) 70,000 lb., maximum 





bomb. load 17,000 lb. Maxi- 
mum speed over 265 mph. at 
14,000 ft., and range over 2,- 
000 mi. at 225 mph. plus. 


U.S.-British Cooperation 


A Controller of American 
Supplies and Repairs has been 
appointed in the British Min- 
istry of Aircraft Production, 
and Lt. Col. Lord Burghley 
has been entrusted with this 
office which is bound to in- 
crease in importance as more 
and more American aircraft 
arrive in England. 

The new controller will not 
concern himself with supplies 
for the USAAF stationed in 
the British Isles, as its units 
provide their own ground 
crews, mechanics, 
and defense units on the RAF 
aerodromes which they have 
taken over. The problem of 
American supplies and repairs 
is one that requires intimate 
British-American cooperation, 
and Lord Burghley will act as 
chief liaison officer between 
the two services. 


Special Propeller 


A special propeller for train- 
er airplanes is now in produc- 
tion by the Rotol Company. 
Hydraulically operated and 
full-feathering, the blades are 
made of specially treated 
wood, easily repaired, and 
weigh only 110 lb. 


Lancaster Production 
Details 


The Lancaster follows the 
rules laid down for most heavy 
aircraft, being built up in three 





British Combine 


POISON FOR THE AXIS 


Pvt. L. H. Portong of the Army Air Forces in England proudly displays 
to an RAF colleague the heavy calibre guns mounted in the ball turret of 
a Boeing B-17. Such guns—together with the many others mounted on 
all sides of the American bombers—have proved particularly effective in 
establishing an amazing record against Germany's best fighters. 
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main divisions — fuselage, 
wings and tail, which in turn 
consist of 36 subassemblies, 
6 for the fuselage, 8 for the 
tail, 1 for the tail turret, 17 
for the wings and 4 for the 
engine nacelles. Only one in 
ten of the workers employed is 
skilled, and four out of every 
ten are women, working an 
average of 64 and 57 hr. on 
alternate weeks. 

A saving in labor results 
from the use of special cast- 
ings for the landing gear, and 
while construction details 
mostly point to the wish to 
facilitate production, this has 
been achieved without detract- 
ing in any way from the oper- 
ational value of the plane. 


Canadian News 


By James Montagnes 


Private flying and the mak- 
ing or servicing of aircraft for 
private flying have been dras- 
tically curtailed in Canada. An 
order of Ralph P. Bell, air- 
craft controller, limits the 
manufacture or assembly of 
aircraft in Canada to the ful- 
fillment of orders placed by 
the government, and to the 
fulfillment of any other orders 
approved in writing by the 
comptroller. It provides that, 
except on instructions from 
the aircraft controller, no per- 
son shall incorporate or in- 
troduce any modification, 
change, or addition into any 
aircraft made for the govern- 
ment. No repair or overhaul 
contractor may employ gov- 
ernment facilities for work on 
airplanes other than those 
owned by or under control of 
the government, except by 
permit. 


Oil Controller G. R. Cot- 
trelle, in an order to conserve 
aviation gasoline for the air 
forces of Canada and her al- 
lies, grounded all nonessential 
aircraft on Sept. 30. Except 
by permit in writing, no per- 
son may use any petroleum 
product for the operation of 
any type of aircraft. Only 
fiying permitted now in Can- 
ada is by the aircraft of the 
armed forces of Canada and 
her allies, aircraft operated 
for the RAF and RCAF com- 
bined air training organiza- 
tions whether government or 
privately owned, any sched- 
uled air transport service 
licensed with the Department 
of Transport, essential serv- 
ices such as forestry patrols, 
nonscheduled air transport to 
outlying districts otherwise in- 
accessible, essential mining 
and exploration, aerial photog- 
raphy and surveys approved 
by the government, aircraft 
and engine testing by manu- 
facturers, and pilot training 
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for essential civil and com- 
mercial services. Pleasure 
flying is out for the duration. 


Canadian commercial pas- 
senger aviation is climbing by 
leaps and bounds, according 
to figures released by the Do- 
minion Bureau of Statistics, 
Ottawa, latest figures cover 
the first five months of 1942, 
and show that in May, 1942, 
the number of passengers car- 
ried was 20,810 compared to 
15,311 in the same month last 
year. Mail increased in May, 
1942, to 374,176 lb. from 274,- 
748 lb. a year previous. Gaso- 
line consumption for the same 
period jumped from 376,833 
gals. in 1941 to 419,706 gals. 
this may. Revenues of li- 
censed operators increased 
from $704,705 to $903,197, and 
operating expenses from $624,- 
474 to $819,317. The number 
of employees increased from 
1,604 to 1,941 and the payroll 
from $244,098 to $326,232. Only 
drop was seen in air freight 
carried, which dropped from 
915,353 lb. in May, 1941, to 
743,936 lb. in May, 1942, large- 
ly because of the closing of 
some remote gold mining areas 
due to the war. 


The Munitions and Supply 
Department at Ottawa an- 
nounced that the government- 
owned Federal Aircraft Ltd., 
had delivered the 1,000th 
Avro Anson produced in Can- 
ada in 1942, just a year after 
the first ship came off the as- 
sembly line. The Canadian 
Anson, a counterpart of the 
British Avro Anson, is a light 
reconnaissance twin-engined 
bomber used as an advanced 
trainer. It requires 15,000 
man-hours to build, ~and 
molded plywood plays an 
important part in its con- 
struction. Federal Aircraft 
works in conjunction with a 
number of aircraft companies 
throughout Canada, and as- 
sembles the Ansons at stra- 








tegic points in the Dominion. 
It also makes spare parts for 
maintenance of British Avro 
Ansons, which Britain shipped 
to Canada early in the war. 
W. A. Newman, chief mechan- 
ical engineer of the Canadian 
Pacific Railway, was recently 


appointed president of Fed- | 
eral Aircraft, with Ray Law- | 


son of London, Ont., former 


president, becoming chairman | 


of the board. Ralph P. Bell, 
aircraft controller for Canada, 
was first president of the 
company when it was formed 
in 1940. 


A training device which sim- 
ulates the flying of a twin- 
engine aircraft the way a Link 
trainer simulates the flight 
of single-engine aircraft has 
been perfected by a trio of 
men in Canada—Allan Wright, 
union organizer of the Pacific 
coast, now in the RCAF, and 
two pioneer RAF civilian ferry 
pilots, Captain W. C. Siple of 
Norwich, Ont., and Russell 
West of Florida. Orders have 
been placed by the Depart- 
ment of Munitions and Sup- 
ply, Ottawa, for the new train- 


ing device, and the trio expect | 


to start development work on 
several other aviation devices 
as soon as the training ma- 
chine is in production. 


Limitation of aircrew re- 
cruits to a maximum height 
of 6 ft., 2 in. and weight to 
210 lb. has been lifted by the 
RCAF. Larger bombers, with 
increased space for crew 
members, resulted in the 
change of policy. A new rank 
of flight engineer has been 
opened by the RCAT in Brit- 
ain with the conversion of the 
senior Canadian bomber 
squadron to four-motor Hali- 


fax bombers. The flight engi- | 


neer’s job will be to keep the 
gasoline flowing to the four 
engines and to watch all 
engine instruments. Former 
ground crew members such as 


British Combine 


DESERT FIGHTER 
A Hawker “Hurricane” fighter armed with four 20-mm. cannon in 
service with the RAF at a desert base. The long distances involved in 
this theater of war require addition of extra gas tanks, seen slung 


beneath the wing. 


The “bugaboo” of all desert fighting—sand—has 


made it necessary to raise the air intake as high as possible and bring 


it up close to the propeller. 
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ON SCHEDULE... by ‘‘Vista” 


The Vichy French Airlines, already in bad shape thanks 
to the good services of Nazi Germany, went from bad t 
worse according to recent news coming from Europe, All 
lines inside the unoccupied zone have been cancelled due 
to a shortage of fuel, pilots and equipment, while only the 
Marseilles-Algiers-Tunis line is being maintained on a 
weekly schedule to ferry French and Nazi bigwigs. Aroung 
the end of September, all Allied citizens were barred from 
such French services as were still being operated, ang 
on the same day a plane of the Marseilles-Tunis servigg 
made a force landing with 25 important passengers, but 
caught fire and burned up before coming to a stop. Ty 
offset this bad news, it was announced with some fan. 
fare that the French would soon open connections. with 
Sweden and the Channel Islands— the Sweden servigs 
looks unlikely and the Channel line is already maintained 
by Britain and America on regular schedules. 


Interesting also is the little item from Russia which 
tells that no complete Nazi planes are being produced in 
France any more, the poor quality and excellent sabotage 
being more than they could cope with. 


News from Britain is both good and bad too—British 
Overseas Airways lost the Clare a Short flying boat 
which had had many adventures during her four year 
existence. Also lost in the Middle East was Wing Comadr, 
G. H. Stainforth, famous Schneider cup winner and speed 
pilot, and one-time holder of the world’s speed record. 
At 43, he was one of the oldest pilots in active RAP 
service, and engaged on night fighter duties. 


On the other side of the ledger stands BOAC’s successful 
use of converted Whitley bombers on regular cargo lines 
in the British Isles and elsewhere in the Empire, and its 
maintenance of a network connecting all spots where 
Englishmen are found under conditions which would make 
many other operators wince. To cope with the ever in- 
creasing cargo quantities, large cargo carriers have been 
ordered from several manufacturers, and soon will come 
rolling off the production lines. 


Over Guadalcanal American Grummans brought down @ 
German-looking airplane with Jap markings, from all 
indications a Messerschmitt 110, but as yet unconfirmed. 














fitters and riggers can quali- 
fy for the new rank and wear 


Ju-52’s have been converted 
into “flying test stands” and 





the flight engineer’s wings. are 


Swedish Built Warplanes 


A new aircraft plant, the 
second, will be started in 
northern Sweden to meet 
growing demands of the Swed- 
ish air force. New types have 
been designed to meet the 
peculiar operating conditions, 


and a fighter of Swedish de- | 


sign will be ready for quan- 
tity production early in 1943. 
The strength of the Swedish 
air force is now 16 wings, in- 
cluding 6 bomber and 6 fighter 
wings. 


Ju-52 As a Test Stand 


A new use has been found 
for the tri-motor Junkers 
Ju-52 in Germany, where the 
plane is now being used for 
testing new engines. The air- 
craft engine which is to be 
tested is mounted as_ the 
center powerplant, so that the 
test pilot can switch off the 
experimental motor if neces- 
sary. The cabins of these 





equipped with all the” 
necessary gages and insi- = 
ments. The test flights ar 
usually carried out at prede 
termined heights, and as the 
plane may have to fly through 
cloudbanks, a full comple 
ment of radio and blind flying 
equipment is carried. 


Swiss Plans 


While Swiss civil aviation & 
at present limited to the ai 
port at Zurich, large 
have been projected for Basle, 
Geneva and Berne, and 
000,000 francs have been alle 
cated for this program. More 
over, a central airport @ 
international and trans-Ab 
lantic services may be built 
even though it is not ex 
that Switzerland will become 
a major air junction. 
existing meteorological 
tions will make most 
avoid the country whenev@ 
possible, tourists and commer 
cial travelers are expected # 
show increasing inte 
the country. 
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BUY U. S. WAR BONDS — REGULARLY EVERY PAY DAY 
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RUSSELL NEWCOMB, J. “JIMMY” ALLEN (center) and JOHN W. OVERBEKE of 
Simmonds Aerocessories. Russ Newcomb, formerly of “Air Youth,” and more recently 
of “Wings,” the magazine of the Bureau of Aeronautics and the Army Air Forces, is 
the new advertising and promotion manager. Jimmy Allen is the newly appointed 


administrative engineer. 


He has been in aircraft engineering for the past 17 years and 


"has been with Vultee, Northrop, Douglas and Ford before joining Simmonds. Mr. 
Overbeke is newly appointed chief engineer and was for a number of years design 
ineer in charge of hydraulics for Glenn L. Martin, when he assisted in the design of 

) the “Mars,” B-26 and other planes. 


NOR HAYNER who 
fas been with TWA as res- 
vations representative for 
past year has been 
Wamed head of the reserva- 
department, a position 
Wmerly exclusively held 
fmen. Among many other 
s she was traffic 
t for the United Ar- 
Organization. 


MARRY R. BRASHEAR has 
the staff of the 
eenautical Chamber of 
ce to organize a 
department which 
00rdinate the work of 
departments in the 
industry to the end 
the industry and its 

hers will profit. 


REGINALD EVERETT 
GILLMOR, president of 
Sperry Gyroscope, has been 
elected chairman of the 
executive committee of 
Fairchild Engine & Air- 
plane, of which he has been 
a director since 1941, ac- 
cording to an announcement 
by Fairchild President J. 
Carlton Ward. 


CLAYMAN C. SHAFER, 
senior industrial engineer of 
the Methods and Controls 
Dept. of Vultee, has been 
elected president of the Los 
Angeles chapter of the re- 
cently formed Society of 
Aircraft Industrial Engi- 
neers. National in scope, 
applications for additional 
chapters have been received. 


WILLIAM T. HEDLUND, who has been a director of 
Elastic Stop Nut Corp. has been named president of the 
corporation, and THOMAS H. CORPE (right), formerly of 
Lockheed, has been appointed General sales manager. Mr. 
Hedlund was formerly vice-president of Electrolux, in 


charge of engineering. 


Mr. Corpe was one of the rank- 


ing aces flying for the Allied forces in World War I, has 
22 enemy aircraft te his credit, and is the proud pessessor 


of the Military Cross, Distinguished Flying Cross and Croix™ 


de Guerre. 
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AVIATION PEOPLE 


B. R. SHERRELL, who was 
production manager, assist- 
ant works manager, and 
subsequently works  co- 
ordinator of Vultee’s In- 
land Division has _ been 
named works manager” of 
the division in charge of 
all shop and outside work. 


ZEUS SOUCEK, who es- 
tablished two world’s avia- 
tion records while flying for 
the Navy, has been elected 
vice-president and Wash- 
ington representative for 
Brewster. Before joining 
Brewster, he was executive 
sales engineer for Eclipse 
Aviation and vice-president 
of W. L. Maxon. 


D. B. WALLACE has been 
appointed asst. to the vice- 
president and general mana- 
ger of Canadian Pacific Air 
Lines. He is a special rep- 
resentative of Canadian 
Pacific Railway, and prior 
to his appointment was on 
loan to the British govern- 
ment. 


AMOS CULBERT has re- 
signed as vice-president and 
general counsel of Chicago 
& Southern Air Lines to go 
with American Airlines as 
a vice-president. He is 
president of the Airline 
Finance and Accounting 
Conference of the ATA. 


REGINALD “REX” CLE- 
VELAND, industrial ad- 
vertising manager of the 
New York Times is the 
author of American Fledges 
Wings, the story of the 
Daniel Guggenheim Fund 
for the promotion of aero- 
nautics and how it has con- 
tributed to America’s lead- 
ership in aviation. 


HAROLD R. HARRIS, vice- 
president of Panagra, has 
been commissioned a Col- 
onel and will be stationed 
in Washington as the Plans 
Officer on the Staff of the 
Commanding General ef the 
A.T.C., one of only three 
who have achieved this rank 
direct from civilian status. 
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The first essential ‘‘task force” of military avia- 
tion is composed of the primary flight instructor 
and his student. Their mission is TRAINING. 
At Ryan schools in Hemet and Tucson, the skies 
are filled with ‘task forces’: hell-bent on the th 
very best pilot training in the world today. 
The esprit de corps at Ryan training centers has Tr 
become traditional. It emanates from the entire of 

organization and inspires in- 
structors and cadets alike. 30. 
Translated into later combat a 
action, it's the high efficiency cr 
and tough determination that a 
will win this war. 
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AVIATION FINANCE 





American Airlines reported 
earnings of $1,205,318 or $1.91 
a share on the common stock 
for the six months ended June 
30 as compared with net of 
$866,717 or $1.32 a share in 
the like 1941 period. The ex- 
cess of proceeds over book 
value involved in the involun- 
tary conversion of aircraft to 
military service in the amount 
of $1,140,722 will be credited 
to a replacement reserve for 
the future acquisition of air- 
craft equipment. 


Transcontinental & Western 
Air, Inc., reports net income 
of $498,216, after charges and 
taxes, equal to 52c. a share, 
for the six months ended June 
30. This compares with a net 
loss of $693,049 for the same 
period a year ago. The in- 
creased revenue was due in 
part to greater passenger 
trafic moved with fewer 
flights, coupled with a large 
increase in express movement 
which, for the January- 
August period, was 135 per- 
cent greater than the corre- 
sponding 1941 period. 


Bendix Aviation is reported 
negotiating with a group of 35 
banks for a $200,000,000 “Vv” 
loan to finance the company’s 
huge war business whereby 
sales have risen from $125,- 
000,000 to around $360,000,000 
in one year’s time. Proceeds 
from the initial portion of 
the credit is expected to be 
used to liquidate current ac- 
counts payable which have 
jumped to about $35,000,000 
from $8,600,000 a year pre- 
vious. This line of credit would 
be by far the largest ever 
established in the aircraft in- 
dustry. 


Northrop Aircraft has ob- 
tained a $17,000,000 credit 
from a syndicate of banks, ac- 
cording to La Motte T. Cohu, 
chairman, who pointed out 
that expanded activities make 
it advisable for the company 
to make use of available bank 
credit. The loan was ar- 
Tanged under regulation V of 
the Federal Reserve Board 
and is secured by assignments 
of the proceeds of certain 
Production contracts. It was 
reported in Wall Street re- 
cently that Fairchild Engine 
& Airplane Co. also is nego- 
tiating a bank credit. 


United Air Lines third-quarter 
traffic figures reveal that rev- 
enue passenger miles were off 
only 15 percent in the first 
full quarter of regular opera- 

with reduced equipment 
—its fieet in the September 
quarter being less than half 
aS large as a year ago. Yet 
mail operations were up 67 
Percent and express jumped 
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x** * By RAYMOND HOADLEY * * * 


ALTHOUGH it seems quite probable that a number of air- 
craft manufacturers, if not the majority, will show some- 
what smaller earnings this year than in 1941, it is altogether 
possible that these same companies may experience another 
upturn in earnings again in 1943. At least that is the plau- 
sible theory advanced in some Wall Street circles where it is 
pointed out that corporate taxation is now approaching its 
maximum while aircraft production will continue to new 
record levels next year. 

However, the main worry of the aircraft producer these 
days is not earning power, strangely enough, but working 
capital. If General Motors Corporation with its tens of 
millions of liquid cash assets finds it necessary at this time 
to negotiate a $1,000,000,000 line of credit with the banks and 
the government, it stands to reason that many aircraft 
companies now making up the nation’s Number One indus- 
try may well be in the same position. Today the value of 
aircraft production tops that of even the giant steel indus- 
try. But should the war stop tomorrow most aircraft com- 
panies would have their funds tied up in inventories and 
their earnings subject to re-negotiation for another three 
years. Consequently, it is considered a healthy sign that 
several aviation concerns, as well as other war industries, 
are turning to regulation “V” loans to obtain working capi- 
tal. Instead of the separate and complicated negotiations 
on each contract necessary to obtain government advances, 
companies securing the V type loan get a credit which can 
be drawn upon quickly for any production needs without 
regard to individual contrasts. 

This is how it works: the contracts form the collateral 
for the banks, the banks are guaranteed by the Federal 
Reserve which, in turn, is guaranteed by the Army or Navy 
against loss in event of cancellation of contracts when the 
war is over. The motor car companies are accumulating 
some of the aircraft industry’s “know-how” in a common 
war effort and they are also negotiating huge bank loans 
to maintain their working capital position. When peace 
comes the aircraft companies will want to be equally “well 
heeled” financially in order to meet any competition that 
the automotive group may offer. 

Fortunately for the aircraft makers, the government 
appears to be slowly changing its attitude toward re-nego- 
tiation of contracts. The voluntary price reductions which 
a number of companies have been able to pass along to the 
government because of mass production economies have done 
much to create this more favorable attitude. Congressional 
committees and some federal officials are beginning to see 
the need for aircraft companies to earn sufficient profits to 
maintain strong financial positions. 


* * x * * * 





152 percent over a year ago. 
Peak loads on present equip- 
ment, elimination of passenger 
discounts and the absorption 
of overhead by planes operat- 
ed for the armed forces, it is 
understood, have had a favor- 
able effect on earnings. 


Menasco Manufacturing Co. 
reports net income of $334,692 
after provision for taxes total- 
ing $726,000, for the fiscal 
year ended on June 30, 1942, 
equal to 36c. a share on the 
925,000 shares outstanding. 
Working capital was listed at 
$487,132 with cash in banks 
and on hand amounting to 
$781,201.. Earned surplus was 
$35,612. Sales totaled $4,869,- 
695 and current assets as of 
June 30 totaled $2,567,559 and 
current liabilities $2,080,427. 
Losses written off totaled 
$367,386 and indebtedness 
liquidated included all bank 
loans and funded obligations 
leaving the plant free of mort- 





gage. Obligations owing to the 
Lockheed Aircraft Corp. were 
reduced $1,535,071. Current ad- 
vances on contracts. total 
$129,892. 


Eastern Air Lines is following 
the War Department ruling 
which makes it possible to 
suspend quarterly earnings re- 
ports but it is reported in well 
informed circles that revenues 
in September were abreast 
of those of the like 1941 
month while the load factor 
has been running around 80 
percent occupancy of all avail- 
able seats in strong contrast 
with a 55 percent load factor 
a@ year ago. The result is that 
the line’s regular commercial 
operations are producing twice 
as much revenue per plane 
due to stimulated war traffic. 


Beech Aircraft Corp. declared 
the first dividend in the com- 
pany’s history on Oct. 7 when 
a payment of $1 a share was 





ordered by the directors to be 
paid to sharehdiders on Oct. 
27. According to Wall Street 
estimates, earnings for the fis- 
cal year which ended Sept. 30 
may have reached $7 a share 
on the 400,000 common shares 
outstanding as compared with 
a net profit of $471,715 or 
$1.17 a share in the preceding 
year. Preliminary estimates 
are subject to year-end ad- 
justments. 


Brewster Aeronautical offi- 
cials have been granted a stay 
until Nov. 2 of all court pro- 
ceedings in a $10,000,000 stock- 
holders’ accounting suit 
brought against former offi- 
cers and directors. The stay 
was sought by the present 
management on the ground 
that additional time was re- 
quired to study the issues in- 
volved and to determine what 
course to take in the best 
interests of the company and 
its stockholders. 


Harvill Aircraft Die Casting 
Corp. has declared a stock 
dividend on its capital stock 
equal to 10c. a share payable 
in new 6 percent preferred 
stock which was recently au- 
thorized by stockholders. At 
the same time it was an- 
nounced that F. M. Hoefler, 
formerly vice president, had 
been named president and 
that Warren Stratton, Los 
Angeles attorney, had been 
elected a director. 


Bendix directors have post- 
poned the next regular meet- 
ing from Oct. 28 to Nov. 24 at 
which time the dividend ac- 
tion usually taken in October 
will be up for consideration. 
In this way added time will be 
given the board in which to 
determine dividend policy in 
the light of tax legislation and 
contract renegotiation devel- 
opments. 


Beech Aircraft has started 
negotiations looking to the 
purchase of the emergency 
plant facilities constructed for 
the company with federal aid, 
according to reports from 
Kansas City. If negotiations 
are successful Beech would be 
the first aircraft concern to 
take advantage of defense 
plant contracts whereby com- 
panies are permitted to ac- 
quire title prior to the end of 
the five-year amortization pe- 
riod. The property is carried 
on the company’s books at 
about $2,700,000 


Northwest Airlines turned in 
record-breaking profits in the 
fiscal year ended June 30 
when net earnings amounted 
to $430,100 or $1.83 a share 
compared with $327,495 or 
$1.39 a share the preceding 
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WHITNEY 
AIRCRAFT 
CHAINS 


Earn Top Rating 





Oo} 


J Whitney Roller Chains have the 

qualities designers demand for 
[, ins control mechanisms: Flexibility 
that makes them adaptable to the most exacting require- 
ments . . . extreme compactness and lightness in weight . . . 


balanced construction that means highest strength per section. 
And they also provide the qualities which pilots must have: 
Instant responsiveness ... smooth, positive operation . . 
unfailing dependability. So it is that today, in the production 
of fighting aircraft, Whitney Roller Chains are specified 
more and more widely for the same reason they have been 
specified by industry for half a century past. 








year. During the fiscal year 
bank loans were reduced by 
$242,500, bringing the figure 
down to $142,500 on June 30. 
Since then bank loans have 
peen reduced to only $30,000. 
At the September annual 
meeting stockholders were 
asked to approve the elimina- 
tion of all authorized pre- 
ferred stock, none of which is 
outstanding. 


Chicago & Southern Air Line’s 
most successful year resulted 
in conversion of a _ surplus 
deficit of $51,307 on June 30, 
1941, to a positive figure of 
$96,020 on June 30, 1941. Net 
earnings in the 1942 fiscal 
year amounted to $128,959, or 
60c. a share compared with a 
loss of $111,931 in the preced- 
ing year. A dividend of 50c. a 
common share was declared 





out of the earnings for 1949, 


American Central Mfg. (Co, 
directors have not decided 
upon a regular common diyj- 
dend policy but will make such 
disbursements as seem prudent 
in light of the necessity for 
conserving working capital, 
The company earned $475,638 
in the nine months to Aug. 3} 
compared with $46,439 in the 
like 1941 period. 


Solar Aircraft Co. reported 
net income for the _ three 
months ended July 31 amount- 
ing to $162,421 or 43c. a share 
in contrast to profits of 78c. a 
share for the full fiscal year 
ended Apr. 30. During the July 
quarter “V” bank loans total- 


ing $2,000,000 were reduced by. 


payments of $93,559. 





ON THE RAW MATERIALS FRONT 


Seven important magnesium 
plants have entered produc- 
tion in recent weeks. Magne- 
sium is “aluminum’s twin” in 
airplane production so the 
completion of these plants in 
record time represents another 
milestone passed in the pre- 
parations for the huge war- 
plane output of 125,000 units 
scheduled for 1943. The 
largest of these plants, that 
of Basic Magnesium, Inc., in 
Nevada, has a rated capacity 
approximately 3% times the 
total U. S. output in 1941. 
Also in operation is the new 
Southwest plant of Dow 
Chemical Co. which, up to 
now, has produced all but a 
negligible amount of this 
country’s output of this 
lightest-of-all metals. Both 
Dow and Basic use the stand- 
ard electrolytic processes. 

Other concerns with new 
plants in operation this fall 
include Ford Motor Co., New 
England Lime Co. in the East, 
Permanente Metals Corp., in 
the West and Diamond Mag- 
nesium Co. in the Midwest. 
All these plants have been 
started since Parl Harbor and 
were financed by the govern- 
ment through Defense Plant 
Corp. The first three just 
mentioned use the new ferro- 
silicon process developed 
within the last year. 

At the same time Cana- 
dian-made magnesium is 
available for the first time. 
Canada’s entry into the field 
is based on discovery of a 
completely new extraction 
method applied to large but 
little-worked dolomite de- 
posits in the province of On- 
tario. The Dominion Mag- 
nesium Co. is operating the 
government-financed project, 
using the thermal process to 
extract the metal from the 
dolomite ore. Eventually, it 
is estimated, 40,0000 lb. a day 
will be produced. Up until 
now Canada has depended on 
the United States for its 





magnesium but this new pro- 
duction will go a long way 
toward meeting the Domin- 
ion’s own needs for its ex- 
panding aircraft program and 
relieves a shortage that would 
soon become acute as air- 
frames roll off Canada’s as- 
sembly lines in increased 
tempo. 

Including Canada’s $5,000,- 
000 plant, the seven new plants 
in North America have been 
erected at a total cost of 
$200,000,000. Three more ferro- 
silicon plants are nearing 
completion and will commence 
operations before the year- 
end. An additional four elec- 
trolytic plants are now under 
construction. Union Carbide 
& Carbon Corp. and Interna- 
tional Minerals & Chemical 
Co. will operate several of 
these new units. 

Completion of the program 
will place the United States 
far in the lead of all other 
countries as a magnesium pro- 
ducer, according to war pfro- 
duction officials. Germany 
was the world’s leader before 
the war. Less than five years 
ago Dow Chemical, the pion- 
eer in the field, was produt- 
ing less than 6,000,000 1b. of 
magnesium a year and the 
metal, ironically enough, was 
a drug on the American maf- 
ket. Some was exported 
France and a lot more Was 
put in warehouses. 

Today the program calls for 
725,000,000 lb. annually earl? 
next year—more than 10 
times greater than the high- 
est prewar production. Soom 
there will ke more magnesium 
and aluminum in this countty 
than there was copper and 
zinc a couple of years 480: 
And this big volume produt- 
tion is having the usual effect 
on prices. Magnesium ha 
come down from 37.6c. per Ib. 
to 22.5c. And it bids fair @ 
offer the liveliest sort of 
war competition for some 
the other metals. 
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Base assembly, model number 198 
: pilot's seat, used in Curtiss-Wright 
Alp C-46 “Commando”. 


GOODYEAR 


THE LEADERSHIP of Warren McArthur in the field of 
dircraft seating is due to highly technical standards of 
Precision, vital in the design and manufacture of the 
‘omplex structure of the modern military airplane seat. 

These standards are expressed in research material 
selection, tool making, plant equipment, laboratory 
and machine tolerances, uncounted inspection, product 





test, and in the spirit of men trained in pride of ac- 


curacy by Warren McArthur. 

Years of working to such standards have given 
Warren McArthur men an experience and ‘know how” 
invaluable to the industry. This qualified them to de- 
velop and perfect more than seventy designs to meet 


aircraft requirements. 


WARREN PAARTHUR. CORPORATION 


ONE PARK AVENUE 


SNERS, ENGINEERS AND MANUFACTURERS OF AIRCRAFT AND NAVY 
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| This permanent tracing paper is 
transparentized with Albanite 


No oil, no wax—but a remarkable new trans- 
parentizing agent developed in the K&E 
laboratories—produces this truly permanent 
tracing paper! ALBANENE is made of 100% 
long fiber pure white rags—treated with 
Albanite—a new crystal clear synthetic solid, 
physically and chemically inert. ALBANENE 
will not oxidize, become brittle or lose trans- 
parency with age. 

Equally important, ALBANENE has a fine 
hard “tooth” that takes ink or pencil beauti- 
fully and erases with ease ...a high degree 
of transparency that makes tracing simple 
and produces strong sharp blueprints ... 











MINERAL OIL. Most 
tracing papers are 
treated with some kind 
of oil. Mineral oil is 
physically unstable, 
tends to ‘‘drift’’, never 
dries completely. Pa- 
pers treated with min- 
eral oil pick up dust, 
jjlose transparency with 
jrage. 

















VEGETABLE OIL, 
chemically unstable, 
oxidizes easily. Papers 
treated with vegetable 
cil become rancid and 
brittle, turn yellow and 
opaque with age. 





extra strength to stand up under constant 
corrections, filing and rough handling. 
ALBANENE has ai// the working qualities 
you’ve always wanted—and #t will retain all 
these characteristics indefinitely. 

Make ALBANENE “prove it” on your own 
drawing board. Ask your K&E dealer of 
write us for an illustrated brochure and 
generous working sample. 


KEUFFEL « ESSER CO. 


NEW YORK — HOBOKEN, N. J. 


CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 








ALBANITE is a crystal- 
clear synthetic solid, 
free from oil and wax, 
physically and chemi- 
cally inert. Because of 
this new stabilized 
transparentizing agent 
Albanene is unaffected 
by harsh climates— 
will not oxidize with 
age, become brittle or 
lose transparency. 



































THE STABILIZED TRACING 
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Recent Books 





HANDBOOK OF WAR PRODUCTION, by 
Edwin Arthur Boyan. Published by McGraw- 
Hill Book Company, New York. 368 pages, 
charts, appendices, index. $3.00. 


From interviews with more than 200 
government officials and manufacturers 
already engaged in war production, 
Prof. Boyan of the Massachusetts Insti- 
tute of Technology has produced a lucid, 
immensely practical study on exactly 
how plowshare manufacturers can get 
into the sword business. 

For managers of large and small 
plants he has analyzed the specific steps 
required in procurement of contracts, 
conversion to war production, procure- 
ment of materials and supplies, produc- 
tion planning and control, labor and 
expansion, quality control of war pro- 
duction, gonservation of strategic ma- 
terials, industrial accounting in wartime, 
estimating for war contracts, and plan- 
ning and control in subcontracting. 

Warnings on pitfalls and specific 
suggestions on solving these problems 
are illustrated with frequent references 
to experiences of companies now pro- 
ducing weapons. Prof. Boyan recom- 
mends the alertness responsible for their 
success to all manufacturers: accurate 
accounting and appraisal of plant facili- 
ties, close contact with government and 
manufacturers unde® similar contracts, 
and constant, careful check on schedul- 
ing and progress of operations through 
Gantt Progress and other charts. 

“Know where you are going, and move 
heaven and earth to get there,” advises 
one manufacturer. This book is a de- 
tailed, useful elaboration of this general 
instruction. 


THEORY OF FLIGHT AND AIRCRAFT 
ENGINES, by Bert A. Shields. Published by 
McGraw-Hill Book Company, New York. 377 


pages, appendix, illustrations, and index. 
$2.75. 


METEROROLOGY AND AIR NAVIGATION, 
by the same author and publishers. 285 pages, 
appendix, illustrations, and index. $2.25. 


These revised, companion volumes, is- 
sued under the general title Air Pilot 
Training, are designed, says the author, 
to give student flyers “all the informa- 
tion necessary to pass the written ex- 
aminations for a private and commer- 
cial pilot license.” 

Theory of Flight and Aircraft En- 
gines are two sections of one book: the 
first reviews the hows and whys of 
planes in flight and the second describes 
the details of the engines which keep 
them there. 


Likewise, Meteorology and Air Navi- 
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gation is divided into two parts. From 
the theory of weather (the atmosphere, 
air currents and masses, and fronts and 
related air movements) the student 
progresses to the practical uses of maps 
and charts, the compass, radio naviga- 
tion, drift problems, air-navigation com- 
puters and graphs, and finally gets a 
peek at celestial navigation. 

Both books are simply written, prac- 
tically devoid of technical terms, and 
contain review questions helpful in 
brushing up for government examina- 
tions. 


AIRCRAFT RIVETING FUNDAMENTALS, by 
George E. Tabraham. Published by the Bruce 
Publishing Company, Milwaukee. 31 pages, 
illustrated, paper bound, 50c, 


Elemental facts for student riveters 
presented in simply illustrated, briefly 
written lesson sheets to accompany step- 
by-step shop instruction. For beginners 
only. 


TENTATIVE STANDARDS AND RECOM- 
MENDED PRACTICES AND PROCEDURES 
FOR SPOT WELDING OF ALUMINUM 
ALLOYS, published as an emergency standard 
by the American Welding Society (New York) 
with the approval of the National Aircraft 
Standards Committee. 48 pages, illustrated, 
paper bound, $1. 


Covering an ever-changing subject, 
this brochure provides aircraft fabrica- 
tion men and “welding engineers” with 
the latest available dos, don’ts, and de- 
velopments in surface preparation, 
standards of welding quality, technique, 
testing, and inspection of resistance 
welds. 

It was prepared by a committee of 
welding specialists (most of them in 
aircraft construction) who request all 
manufacturers to keep them posted on 
further developments which should be 
incorporated in future revisions of this 


paper. 


FRONTIER BY AIR (BRAZIL TAKES THE 
SKY ROAD), by Alice Rogers Hager. Pub- 
lished by the MacMillan Company, New York. 
243 pages, appendix, index, illustrations, $3.50. 


Popular, personal reminiscences of a 
government-provided air inspection of 
Brazil in the summer of 1941. 

Most valuable, however, is a 48-page 
appendix filled with facts and figures 
on Brazil’s promotion of aviation, pilot 
training, mail, cargo, commercial, and 
military flying, and aircraft production. 
Mrs. Hager has also appended detailed 
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More 
SPeed...fewe, rejects 


"Turns 409% Reject Loss Into 
100% Output Of Vital War Parts" 


If the heat treatment of small parts is an important step in your 
production of finished war products . . . then read this! 


One large manufacturer's total output was constantly being 
slowed down because of rejects that ran as high as 40% 
during heat treating. The remedy? Let Garrett do them! 
Today, hundreds of thousands of these parts are being heat 
treated by Garrett . . . held to the most exacting specifications 

. and there hasn't been a reject yet. 


Let Garrett Heat Treat For You! 


Whatever kind of small parts you are manufacturing—up to 
2” x 2"—Garrett offers you the possibilities of more speed... 
no rejects . . . and resultant lower costs. Our plant is fully 
equipped with the latest type of equipment to efficiently heat 
treat bullet cores, gun sight parts, fuse parts, etc. in small or 
large quantities—as much as 10,000 pounds daily. Exacting 
scientific heat control instruments guarantee you hardening 
and tempering that is held to a tolerance of within 2 points of 
Rockwell Hardness. Controlled heat treating which makes 
possible “Controlled Tension.” That's why we have heat 
treated millions of parts without a single reject! 


Before you place your next order for heat treating small parts 
—up to 2” x 2"—write, wire or phone Garrett. You'll be sur- 
prised at the quick service and high efficiency available. 
You'll be pleased with the reasonable prices. 


GEORGE K. GARRETT CO., D & Tioga Sts., Philadelphia 


GEO. K.GARRETT Co 
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information on various stops in he 
16,000-mi. itinerary, and her trayelj 

companion, female photographer Jackie 
Martin, has provided plenty of pictures, 


TRUE STEEL, by Christy Borth. Published by 
the Bobbs-Merrill Company, Indianapolis, 319 
pages, index, illustrations, $3.00. 


A competently written biography of 
George M. Verity, able man of foresight 
in industrial research and sympathy and 
understanding for his employees who 
guided the American Rolling Mi!l Com. 
pany to a prominent place in the stee) 
industry. 


THE FLYING TIGERS, by Russel! Whelan, 
Published by the Viking Press, New York. 224 
pages, recapitulation of statistics and person. 
nel, illustrations, $2.50. 


A day-by-day, occasionally labored 
account of how 47-year-old Claire L, 
Chennault of Waterproof, La., retired 
from the Army Air Corps Tor partial 
deafness, and his American Volunteer 
Group defending the Burma Road 
brought down an official 286 Jap clay 
pigeons and perhaps 300 more prob- 
ables in little more than six months. 

Against 1,500 enemy casualties, the 
AVG, which never had more than 55 
flyable, outdated P-40’s, lost 8 killed and 
4 missing in action, 12 in bombings and 
accidents. So effectively did only 70 
pilots buzz that the Jap radio bolstered 
its courage with the boast: “Our heroie 
warhawks have destroyed 2,000 AVG 
planes.” 

“It was the finest flying I’ve ever 
seen,” said an RAF pilot. “Those Amer- 
icans are simply wizards.” 


THE STORY OF THE AIRSHIP (NON- 
RIGID) by Hugh Allen. 74 pages, illustrated, 
indexed, $1.00 from The Goodyear Tire & Rub- 
ber Co., Akron, Ohio. 


A sketchy history of blimps to prove 
them the most efficient weapons in com- 
bating coastal submarine attacks. Navy | 
airships can now radio “sighted sub; 
sank same,” goes the burden of this 
message. A special presentation of in- 
teresting, historical facts seeking special 
praise, pleading a special (and now 
recognized) cause. 


ENGINEERING INDEX, 57TH EDITION, 
published by Engineering Index, Inc., 29 W. 
39th St#., New York, N. Y. $50. 


Contains 26,000 annotations of im- 
portant articles published in current 
technical periodical literature during the 
year and 40,000 cross references to these 
annotations. 

Also included is an author and con- 
tributor index as well as a list of the 
publications reviewed. 


AVIATION, November, 1942 






















n her 
tr AVeling 
er Jackie 
Pictures, 


blished by 
polis. 319 


raphy of 
foresight 
atny and 
ees who 
fi Com- 
the stee) 


| Whelan, 
York. 224 
nd person. 


labored 
ylaire L, 
, retired 
r partial 
‘olunteer 
a Road 
Jap clay 
re prob- 
iths. 
ties, the 
than 5d 
illed and 
ings and 
only 70 
olstered 
ir heroie 


0 AVG 


ve ever 
e Amer- 


{NON- 
llustrated, 
re & Rub- 


oO prove 
in c¢om- 
Ss. Navy 
ed sub; 
of this 
. of in- 
- special 
nd now 


DITION, 
, 29 W. 








old, the Haskelite trade name 
ramold, is licensed under 
Duramold patents, 





THE FIRST MOLDED PLYWOOD 
BOMBER- TRAINER 


with HASKELITE 















The design of this Fairchild AT-13 is the result of brilliant engineering and 
advanced research in molded plywood. Asa result of this work Haskelite can 


‘now offer Plymold* having these advantages: 


Water-proof bonded plywood can now be molded to compound curvatures : 
. Skins for complete fuselages as well as wings, tail assemblies, nacelles, at & 
ings, etc. can now be molded over simple dies on a production basis. %Y 


To eliminate the weight of excess materials, yet meet stress fequirements, 


thickness variations can be molded into any panel, Reinforcingmembers canes 


also be incorporated as an integral part of the molded structure. 


New facilities now being completed provide equipment Pi. the manu 
facture of the world’s largest molded plywood sections on a prodketion lle: 


Right now war is our business, but the possibilities of this structural 
material for peace-time use appeat almost limitless. 


HASKELITE MANUFACTURING corpo 
208 W. Washington St., Chicage, iia 2 
7310 Woodward Ave., Detroit, Mich lich. © 405 Lexington Ave., New York, ; 





































































America’s Air-mada 





In a hundred plants scattered 
over the country, America as- 
sembles the air-mada to master 
the air over every fighting front. 

But before the planes (and Vic- 
tory) must come the parts— 
wings, fins, tail surfaces, ailerons, 
stabilizers, fuselage sections, and 
more. 

Fleetwings is building these 
parts... by the hundreds, by the 
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SFLEETWINGS © 
Builds the parts for 


Canaan FEET VINO, 
* lOO eensnnsnsensansillacccsi dP 





thousands. And Fleetwings is 
building them faster than they 
have ever been built before. 

To do this, Fleetwings pio- 
neered with new metals, new 
techniques, new processes. Old 
methods of fabrication were 
streamlined, new methods in- 
vented. 

Although our present produc- 


tion is all for Victory, we haven’t 








forgotten the future. Plans for 
that future are on Fleetwings 
drawing boards now. With Vic- 
tory they will be revealed and the 
pioneering of Fleetwings engi- 
neers will add still greater chap- 


ters to America’s air history. 


=FLEEFWINGS> 


Incorporated 
BRISTOL e PENNSYLVANIA 
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The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


TO “KEEP "EM FLYING” —In addition to 
building myriad aircraft parts for other 
manufacturers, Fleetwings also builds 
complete planes. The Fleetwings-de- 
signed-and-built BT-12 has more than 
proved the mettle of stainless steel for 
military aircraft.(Incidentally,theBT-12 
is the first all-welded military plane con- 
structed principally of stainless steel.) 


LEAVE IT TO FLEETWINGS—to give a new 
“twist”? to the nation’s scrap-saving 
program. In the Fleetwings plants, 
there’s an active campaign to keep 
scrap from becoming scrap! Vital plane 
hardware—nuts, bolts, rivets, clecos, 
and washers—is being conserved through 
a company-wide program which stres- 
ses that “‘every rivet is a bullet’? and 
that plane hardware should be treated 
as though it were rationed ammunition 
—and not to be left where dropped. 


OVER 1100 HOURS—were saved on a re- 
cent job at Fleetwings through the use 
of a new and simplified Template Re- 
production Process. Another example 
of how Fleetwings is speeding plane 
and plane parts production. 


ANOTHER FLEETWINGS ADVANCE—is the 
use of isometric, three-dimensional 
graphic illustrations along assembly 
lines to speed and facilitate production 
of airplane surfaces. These graphic il- 
lustrations, made in our Tool Design 

partment, show the exact position 
and procedure for every nut, bolt, rivet, 
washer, etc. and greatly simplify as- 
sembly work for men with little or no 
training in the reading of blueprints. 


“KEEP ’EM FLYING!” 


=FLEEFWINGS > 


Incorporated 
BRISTOL . PENNSYLVANIA 





America at War 
(Continued from page 93) 


The hardest of all engineers’ jobs is 
to build adequate fighter planes. The 
fighter plane must compromise every 
one of its functions, and yet it must 
approach the impossible in every one 
of them. (See Factors Controlling Air- 
craft Design and Combat performance, 
page 96). So the designers, seeing the 
high-flying B-17 going it alone and 
knocking the fighters down in the bar- 
gain, are wondering if, just perhaps, 
they might some day be told to skip the 
superduper fighter and concentrate on 
pure destruction. That’s not a predic- 
tion; it’s only an idea lurking in a few 
heads. 

A Fortress has more guns than you 
have fingers and thumbs; it is ruggedly 
armored in the right spots; still, it’s 
fast and agile, and ean fly very high. 
It eseapes most of the ground fire. It 
faces mainly air attack. But think what 
the attacker is up against. A fair forma- 
tion of B-17’s would have a hundred or 
more guns, with an awful lot of them 
able to play in any direction. The at- 
tuckers can figure on getting hit just 
about as they would by drops of water 
in a rain storm. 


High Level Bombing Gains 


This is not meant to sound optimistic. 
The Germans know a lot about high level 
bombing by now, and they will try to 
catch up with our lead as fast as they 
can. It will be hard for them, because, 
in that particular line, we are ten years 
in front. Incidentally, when Boeing sub- 
mitted this bomber, only two or three 
Army men approved of the idea, and 
one of them was Gen. Frank Andrews, 
formerly chief of the Air Corps, and 
now in command of the Caribbean war 
zone. The British now say that Boeing 
“made a daring experiment” and on 
that point you may want to agree with 
them. 

The performance of the B-17 leads to 
a word about the performance of Amer- 
ican planes in general. There have been 
a lot of words on that subject lately, 
for better or worse. Some people think 
the criticism, sometimes uninformed, 
sometimes prejudiced, was nevertheless 
a good whip cracker for the fuddy-dud- 
dies. Others think all the talk unneces- 
sarily demoralized the people, who are 
paying more billions now for airplanes 
than the tocal of the national debt just 
before the war. Especially it dampened 
the fighting spirits of some of our pilots, 
who thought they were getting let down 
by the boss men. 

Anyway, Congress took an interest 
in all the noise, and the House Military 
Affairs Committee called in plenty of 
aircraft and military men who know 


what’s going on and why, and got the 
whole story. The committeemen heard 
all about the mistakes that have gone 
under the bridge, and skipped them. 
Much detail of interest is included in 
the report but in the end the committee 
came to an especially interesting con- 
clusion—precisely the same one that has 
been stated many times by officers and 
others responsible for the hitting power 
of our airplanes. 

The committee said: “In the final 
analysis, it is the box score that counts. 
It is idle to compare the speed, perform- 
ance and maneuverability of one plane 
against another when engaged in war. 
These in actual combat are academic 
questions. It is only common sense to 
say that our planes and our pilots are 
performing exceptionally well when they 
are knocking down two or three enemy 
planes to every one of ours that is lost.” 

It is too bad that all the work of our 
various planes cannot be reported in 
this space, but they have to take their 
turns as they pop into the news. One 
other, which may show up in heroics 
some time soon, is the Martin B-26 me- 
dium bomber. As you know, it has al- 
ready served to a nicety as a torpedo 
plane against the enemy in the Pacific, 
and perhaps elsewhere. Now it’s been up 
to other new departures, which cannot 
be told as yet. The enemy doesn’t like 
this plane at all. 

But don’t believe that you will hear 
about all the air developments, not even 
all the important ones. 


New Fighters In Action 


You should hear more, before long, 
about our newest fighter planes, which 
are arriving at the front. The Lockheed 
P-38 interceptor is frequently reported; 
a number of the Republic P-47 Thunder- 
bolts are understood to be in action by 
now, but nothing has been reported on 
the Navy’s Vought-Sikorsky shipboard 
fighter, the F4U. All of these planes 
have 2,000 hp., equaling the world’s best. 
They have what their designers think is 
the best possible combination of all the 
features a fighter should have. We have 
still other new planes, going toward 
production, not yet heard of. 

But not all the air war news is good. 
Adm. Thomas C. Hart, former com- 
mander of the United States Asiatic 
Fleet, said in a Saturday Evening Post 
article that our aviation made strategic 
mistakes when the Jap war started, and 
that our fighter planes missed their 
chance at Pearl Harbor and Luzon. He 
said that our submarines bagged as many 
enemy ships as all other forces com- 
bined. He also explained how the British 
lost their two battleships to Jap air at- 
tack. The commander knew the risk, but 
if he had got through he could have 
knocked off Jap merchant ships carrying 
the attack on Malay, at a devastating 
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rate. The attempt, the Admiral says, 
was justified. 

Not especially cheerful is the fact that, 
though they are hard-pressed for man- 
power and materials, the Germans have 
been able to retool their plants and 
bring out four new airplanes. These are 
an ME-109-G with a liquid-cooled, 1,700- 
hp. engine; an improved model quickly 
following the original FW-190; a new 
bomber, Heinkel 177, intended to chal- 
lenge our high-level bombing; and a 
Junkers 86-P. It is noteworthy that the 
new Messerschmitt has more armor, three 
cannon and two machine guns, but is 
not so fast as the original. 








The air phases of the war seem to be 
going better for the United Nations 
than the surface operations. The score 
board does not show that we are yet 
winning the war at any point. But the 
President and a good many other people 
are pretty mad at second-string govern- 
ment executives who have been shouting 
that we are losing the war. Such state- 
ments are not only demoralizing, they 
are unsound. It is true that China and 
Russia and the British are still taking 
hard punishment. But when you consider 
that equipment is the means of warfare, 
and that the Allied arsenal, the United 
States, is getting stronger, you can 

















Employing the latest advancements 
in the phenolic impregnation of 
woods, with radio frequency curing. 
Fully equipped for volume production. 
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AMFIELD 


MANUFACTURING CO. 
GRAND HAVEN, MICHIGAN 


OMPREGWOOD 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 
or flat elements of any 
desired thickness with 
dimensional stability 
carried to new heights. 
INQUIRIES SOLICITED 










hardly say our side is losing. On the 
other hand, Germany has passed the 
peak of war strength in manpower, and 
its productive power will get no better 
in the face of internal disruption. The 
Japanese live by the sea, and it is only 
a question of time till strong enemies ql] 
around the Nipponese archipelago yill 
cut off their lifelines with a preponder. 
ance of warships and air power. Talk 
about losing the war will not help to 
condition the American war spirit, which 
is still too big around the paunch and 
too narrow in the chest and biceps. 


Nazis May Hit West Again 


If the Germans can manage to tie 
the Soviet Union up this winter and 
hold it with a limited force, the Luft- 
waffe will come back and make a gv. 
preme effort to penetrate Allied control 
cf the air over the Channel and Westem 
Europe. Safest guess, based on some ex- 
pert opinion, is that the Nazis cannot 
hog-tie the Russians, and that even if 
the Luftwaffe comes back, it can punish 
England but cannot get the necessary 
control for an attempt at invasion. 

Gen. Eaker started a hubbub when he 
said Germany could be destroyed from 
overhead. Eaker is an airman of great 
skill and imagination. He has had much 
experience with the press, and his state- 
ment was no slip of the tongue. He knew 
well enough what would be done with it. 
British air officers commented unofl- 
cially that they didn’t think bombing 
alone would do the job. High authority 
in this country didn’t say anything. 


Air Power Held Underrated 


It is plain, regardless of anybody's 
statements, that our program of tanks 
and munitions for an Army of 10,000,000 
men is not now headed for pure air war. 
We can all argue, but strategy is in the 
hands of the men we have hired for the 
job. No one doubts they are doing what 
they believe to be right, and time alone 
ean show whether they are or not. 

Aviation appears to be the backbone 
of the war everywhere except in Russia. 
Plenty of airmen believe that aviation 
would give the decision there if either 
side had enough of it. The Army and 
the Navy both still regard air force an 
an auxiliary to ground and sea opera- 
tions, while pro-air power men think 
they can show you, action by action, 
that surface operations are already sub- 
sidiary to aviation and the commanders 
ean see it, or won’t. 

The Navy, which had been strongly 
criticized for sending Adm. Jobn H. 
Towers, its able chief of aeronautics, t 
sea with a fancy title, and for not having 
any airmen on its general board, set its 
accusers back a bit by appointing seven 
old-time air captains to be aviation 
admirals. 
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of tanks BiaisE Pascal: 1623-1662, noted the operation of hydraulically controlled accessories on aircraft. 
10,000,000 French philosopher and scientist. : ; ; 

re air Wat. His law of pressure (Pascal's prin- Dowty engineers developed a compact, light, highly efficient 
y is in the ciple) is recognized as a@ major 
ed for the contribution in the development of 
the science of hydraulics. 
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PECIALISTS IN LANDING GEAR & HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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AUTOMATIC. AND REMOTE 
FLUID FLOW CONTROL 


Above: 
Type AV-11; 
3-way hydraulic 
control. 


A COMPLETE LINE 
SPECIALLY DEVELOPED FOR ALL 
AIRCRAFT HYDRAULIC SYSTEMS 


GENERAL CONTROLS 


2,3, 4-way electromagnetic selector valves 


QUICK FACTS. General Controls hi-g valves simplify 
or reduce gear and plumbing—simplify electrical 
circuits—simplify pilot supervisory operations. 
Handle hydraulic fluids, up to 3000 Ibs. or more. Fur- 
nished in a wide range of AN pipe sizes and tubing 
connections for all flows and with a wide range of 
AN electrical connectors. Operate on D.C.—6 to 24 
volts, continuous or intermittent duty. Nominal in 
current consumption, lowest in weight. Normally 
open or normally closed types available (in event of 
system failure, positive operation is obtained through 
inte manual overrides). Unaffected by change of 

vibration, or acceleration. Standard valves 
will meet the requirements of most applications; for 
valves for special selector valve arrangements, write 
our Engineering Dept. Descriptive Bulletin available. 


®TRADE MARK—hi-g indicates positive ability to operate in any 
position, regardless a vibration, change of motion, acceleration. 


GENERAL iéJ CONTROLO 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 
801 ALLEN AVENUE, GLENDALE, CALIFORNIA 


BOSTON @ NEW YORK e PHILADELPHIA @ DETROIT 
CHICAGO @ CLEVELAND e DALLAS e SAN FRANCISCO 
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Financing the Airlines 
(Continued from page 221) 


000,000? Most likely not. Its present 
stock outstanding aggregates less than 
$15,000,000. The market simply would 
not take an additional issue so huge, 
even if broken up in a few segments. 
The constant diluting of existing equi- 
ties by additional stock offerings will 
constantly remain as a mitigating factor 
in such financing. More importantly, 
however, sound financial practice would 
counsel against all-inclusive equity is- 
sues for the industry. 

The success of any future airline 
financing, regardless of its form, will be 
largely influenced by the economic regu- 
lation exercised by the Civil Aeronautics 
Board. The board is aware of its influ- 
ence in this respect and has frequently 
noted that a sound regulatory policy is 
essential in order to attract necessary 
capital to the industry. 

Interestingly enough, in its letter of 
May 11, 1942, replying to the resolution 
sponsored by Senator George, the CAB 
attempts to show that its policies have 
facilitated increasing interest and con- 
fidence of the investing public in air 
earrier stocks. To substantiate this con- 
tention, the board presents the Barron’s 
group averages of the various industrials 
showing that for the period from Mar. 
31, 1938, te Mar. 13, 1942, out of 35 
classes of stock, the air transport group 
showed the largest relative gain with an 
increase of 114 percent during the pe- 
riod covered. (Note—these Barron’s av- 
erages are the same series accompanying 
the articles in this department.) This is 
correct—as far as it goes. The board, 
however, neglects to mention that under 
date of Mar. 12, 1942, it issued its famed 
report ordering reduced and retroactive 
mail compensation for American. This 
decision was mainly responsible for de- 
pressing air transport securities so that 
on Apr, 24, 1942, this group average de- 
clined to its lowest level since May 19, 
1939. That demonstrates the power of 
the CAB in influencing trends. 

The CAB, in its report, further con- 
tends that the domestic air carriers have 
“been signally successful in raising cap- 
ital for expansion.” To prove this, a 
table is presented listing the_ various 
stock flotations representing 13 issues 
with an aggregate value of $16,590,254. 
Significantly, in this table, despite hav- 
ing the benefit of Forms 2780 filed with 
it and having complete access to the 
SEC records, the board omits one of the 
major financings of the period. This 
was the Pennsylvania-Central sale, on 
Nov. 25, 1941, of 75,000 shares of pre- 
ferred stock having an offering price of 
$1,875,000—no inconsequential amount. 
Our Table II correctly presents all new 
stock offerings since Aug. 22, 1938, to- 
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gether with the added information of 
current market prices. 

Up to its Mar. 12, 1942, decision on 
American, the CAB has unquestionably 
been a constructive force in assuring a 
strong base for the financial growth of 
the industry. The disturbing interlude 
following the Mar. 12 action was ter- 
minated when, on July 30, 1942, the 
board reversed itself on the recapture 
principle in setting mail rates for Pan 
American-Grace Airways. This reversal 
has had a major effect in sending the 
Barron’s air transport average into new 


high ground for 1942, reaching 23.03 on 
Oct. 2, 1942. 

A new danger to any future airline 
financing, however, is present in the 
board’s recent philosophy establishing 
air mail rates so as to limit profits to a 
return of 10 percent on the investment. 
Such a policy cannot but help stifle in- 
itiative and serve as a retarding influ- 
ence in the industry. Further, a definite 
ceiling on airline earnings would be 
established and some of the unwhole- 
some attributes as top-heavy capital 
structures—which the CAB has tried to 
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STANDARD #4 GAUGES! 


R INSTANCES where there are vitally important rush 
orders, the Turner Gauge Grinding Company can 
deliver standard plug gauges within a few days after your order is received. 
We carry in our stock at all times standard plug gauge blanks, turned up 
and hardened, ready for finishing and final inspection. 

If this promise sounds unbelievable in these times, try us today with a 
small order. Wire, now, if you really need standard plug gauges in a hurry! 








Ove of the reasons why 
we can make and keep 
delivery promises is our new 
home designed solely for the 
manufacturing of precision 
auges. It is modern in every 
a. contains over 10,000 
feet of floor space and is 
equipped with machines and 
inspection instruments of the 
latest design. Under such con- 
ditions, our skilled operators 
can produce finer work and 
still maintain wartime pro- 
duction schedules. 


| ORNER CORINDING Coompany 


FERNDALE, MICH. 
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thanks to AMERIPOL* 
Hydraulic Seals 


eS horsepower rock- 
ets our hard-hitting interceptors 
up into the sub-stratosphere, but all 
that power would be useless if they 
did not have the fortitude to stay up 
there to fight and win. 

Ameripol* Synthetic Rubber Hy- 
draulic Seals—V-Type, O-Ring, U- 
Cup packings, diaphragms, and a host 
of others—are made to operate effi- 
ciently in the intense cold of high 
altitude. They retain their flexibility 
even at —50°F. and can be bent double 
at that temperature without checking, 
cracking or breaking. More than that, 
Ameripol Hydraulic Seals are: 

@ Oil resistant (maximum swell 6%) 
Heat resistant 

@ Long-lived 

@ Molded to close tolerances 

@ Non-corrosive to metals 


Perhaps our engineers can solve 
your hydraulic sealing problems with 
this versatile new synthetic rubber, 
Ameripol. Write for bulletin giving 
complete technical data. Miller Rub- 
ber Industrial Products Division, The 
B. F. Goodrich Company, Akron, Ohio. 


Miller Rubber 


‘Industrial Products Division 





disecourage—would actually be fostered. 

Moreover, the public utilities and rail- 
roads present unending case histories as 
to the fallacy of a regulatory policy ty- 
ing earnings to the return on invested 
capital. 

The airlines are surfeited with cash 
now. The time will come, however, when 
the industry will have need to enter 
the capital markets in a substantial way 
and find itself at a disadvantage tied 
down with an established regulatory 
philosophy which is unsound in general 
and detrimental in particular to proper 
financing. The airlines should be awake 
to this jeopardy. Instead of complac- 
ency, an aggressive educational program 
is called for. 

In the postwar period, there will un- 
doubtedly be huge reservoirs of capital 
available for investment. It is up to the 
airlines to assure for themselves the best 
possible conditions to tap these sources 
of funds on the most favorable terms. 





Air Cargo 
(Continued from page 217) 


further consideration although numer- 
ous intermediary charges that enter into 
it are being eliminated or deducted as 
result of the newer form of international 
transportation. 

Technical improvements are increas- 
ing the efficiency of cargo planes 
through fuel economy and larger useful 
loads. Progress is being made in utiliza- 
tion of glider trains. All of these point 
to still more favorable effects in reduc- 
ing the actual cost per ton-mile of goods 
transported by planes in world com- 
merce. 

In all countries, farsighted business- 
men continually have been anxious to 
reduce time between purchase and sale 
of the goods they handle to permit faster 
turnover of capital, increase chances for 
profit and afford the benefits of attrac- 
tive prices to their customers. Air cargo 
will help to achieve these goals and 
thereby, after the war, assist in restor- 
ing and improving the standards of liv- 
ing, in terms of goods, of people every- 
where on the globe. 





Tool Design 


(Continued from page 129) 


for each part and, at the same time, de- 
sign department men note those parts 
which will be useful later as a source of 
information during design of the tools. 
As the breakdown of each surface is 
completed, it is given a final check by 
both the chief tool engineer and the chief 
process engineer. Copies of these records 
then go to the tool and jig design de- 
partments which immediately begin 
preparation of the drawings. 


Template layout and tool manufaetyy. 
ing departments join in the next step, 
that of actually building the tools, jigs 
and templates which were called for by 
the breakdown. As soon as the equip- 
ment is built, it goes to the layout ip. 
spection department which, in every 
possible case, puts it through a test 
workout to double-check against inae. 
curacies. 

An accurate cross-reference on all 
tools involved on any one job is maip- 
tained by the tool control department, 
which keeps a record of every piece 
from the time it is ordered out until it 
has passed inspection and reaches tool 
storage. This department also maintains 
a corps of expediters to keep checking 
on all tool orders placed with subeon- 
tractors. 

Meanwhile, an intermediate step has 
been under way by one of the most 
effective functions performed by tool 4 
engineering. This is preparation of iso- 
metric drawings for use by assembly 
line operators. These drawings can be 
given much eredit for the fact that % 
Fleetwings’ production has consistently 
exceeded prime contractors’ require 
ments. 

Since the majority of newcomers to 
aircraft assembly lines are untrained 
in reading blueprints, the graphic illus- 
trations have proved a real boon. The 
conventional method of instructing new 
workers in assembly procedure, other 
than through use of blueprints, would 
be verbal instruction by the foreman oF 
supervisor. This has proved unsatisfae 
tory, however, for it results in a lack of 
uniformity since each individual may 
have a different slant on the over-all job. 
Even though the finished products might 
come out the same, there is a good chanee 
it will not have been made in the most 
efficient way. 

Use of isometric drawings eliminates 
all such guesswork. The graphic illustra 
tion portrays and explains the entire se 
quence of operations necessary in addr 
tion to itemizing all parts of their num 
bers which are required for the job. 

Copies of the isometric drawings are 
also sent to all jig builders, production 
men, time study engineers and any oth- 
ers directly connected with the job at 
hand, since they enable everyone to have 
a clear-cut conception of the work. 

Completion of the tool design does not 
mean the end of.the job for the tool 
engineering department, however. Con- 
stant liaison is maintained with both 
manufacturing and engineering depart- 
ments to seek new ideas and improve- 
ments which have been found essential 
to insure the smooth operation necessary 
to produce a swiftly increasing number 
of subassemblies for many of the na 
tion’s most important fighters and 
bombers. 
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ASTEST, FiGHTIN'EST PLANE Wee , 


The Douglas A-20 “Havoc” has been termed the most 
Vicious, versatile airplane of the war. Also known in 
Britain as the “Boston,” itis used as an attack bomber, 
torpedo bomber, night fighter, long range fighter, pur- 
suit, interceptor, intruder. For three years the“Havoc” 






has been the scourge of the Axis on every front. And 
no enemy craft has yet matched it! So, America, your 
aircraft industry has out-designed and is now out- 
producing our enemies. Yankee ingenuity will win! 
Douglas Aircraft Company, Inc., Santa Monica, Calif. 


DOUGLAS 


Member, Aircraft War Production Council, Inc. 


Be DOUGLAS BUILDS...BOMBER-FIGHTERS: THE A-20 “HAVOC” AND “BOSTON” « A-24 “BANSHEE” e SBD “DAUNTLESS” e TBD “DEVASTATOR” 


WAR TRANSPORTS: THE DC-3 AND C-47 “SKYTRAIN” e C-53 “SKYTROOPER” « C-54 “SKYMASTER” 


4 


ee A Rg LO OE LEE LOO GO LOLA 


e 





TH 


and 


RESEARCH 


ON A 


li; your organization is jammed-up with war-work . . . or 
if you are short of technicians . . . let us take over your engi- 
neering and research problems. No “‘frock-coat” conferences 

.. No doodad tinkering . . . but real, honest, sweaty work on 
a shirt-sleeve basis. Round-the-clock service! We are equipped 
and staffed for the following phases of engineering: 


* Testing of raw materials, accessory, and consumer goods. 
Member of A.C.C.L* ’ * Strength tests from a hair to a girder...1 gram to 


200,000 Ibs. 


* Subcontracting for manufacturing special parts, tools and 
gages for defense work. 


* Precision measurements on gages, tools, etc., down to 


1/100,000th of an inch. 


* Physical and chemical tests and consulting service on 
plastics for developing new products, 


* Heat transmission measurements. 


* Efficiency, calibration tests on gas and electrical appli- 
- ances, refrigeration and air conditioning units. 
Write for complete information * Electrical measurements. 


on how our Engineering Depart- *& Sound transmission measurements and vibration analysis. 
ment can function as an * Solving of research and design problems. 
integral part of your plant! * Development of new test methods. 


* American Council of Commercial Laboratories 


UNITED STATES TESTING COMPANY, INC. 


HOBOKEN, NEW JERSEY 


GREENSBORO, N. C WOONSOCKET, R. | CHICAGO, ILL. 
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Graphic Illustrators 
(Continued from page 113) 


panies, used graphic illustrations for 
conveying clear pictures to assembly 
line men. But the sketches also find a 
multitude of other uses. For example, 
they are being reproduced in service, 
overhaul, and repair manuals, for it 
has been found that they can depict an 
infinitely greater amount of detail and 
darity than is possible through the use 
of photos. This proves a real boon to 
the repair man who has never before 
seen the airplane on which he has been 
called to work. To him, the graphic illus- 
tration is as much of a help as it is to 
the assembly line operator. So far as is 
known, Fleetwings is the first aircraft 
maker which has adopted this practice 
of using three-dimensionals in manuals. 

Second, the sketches are of consider- 
able help in transmitting a vivid picture 
to subcontractors who, if they are typical 
emergency subcontractors, may be work- 
ing on aircraft production for the first 
time. Still another use is found in com- 
pany conferences. Photostatic reproduc- 
tions of the three-dimensional drawings 
are bound compactly in books which are 
distributed to the conference members— 
a much more effective plan than is usu- 
ally followed whereby huge, cumbersome 
blueprints are unfolded on the confer- 
ence table. Use of the graphics requires 
no detailed explanation for clarity’s 
sake. 

A fourth, and perhaps even more vital 
application of graphic illustrations by 
Fleetwings is found in preliminary de- 
sign. The most important benefit that 
stems from this plan is that the graphic 
illustration frequently calls to the de- 
signer’s attention details that might be 
overlooked in mechanical drawings. The 
designer can, at this elementary stage, 
see clearly the need for changes. Thus 
hours of engineering time are saved, for 
if the changes are not made at this 
point considerable revision would doubt- 
less be required later. 

The graphic illustrator assigned to 
such work must be a veteran, one who 
has been around long enough to have a 
reasonable knowledge of aircraft struc- 
ture, as well as an abundance of imag- 
ination. The bulk of the data given to 
the illustrator by the designer is via ver- 
bal descriptions and rough sketches. 
Almost no mechanical drawings are pro- 
vided. It is obvious that here the artist, 
who has learned through experience to 
rely strongly upon his imagination, is 
well equipped to meet the requirements. 

Today, a year after the graphic illus- 
trations department was established, 
Fleetwings engineers and supervisors 
agree that the reverse approach to 
building the department has proved in 
teality to be the direct approach. The 
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FASTENINGS YOU CAN TRUST 


1F Application is fast and fool-proof... 


Their locking action is immediate and automatic 
...no pins, no washers, nothing to forget. 


®., Grip is positive, yet resilient... 


Threads of nut and bolt are held in contact under 
constant cushioned pressure. The nuts stay put. 


Se The locking element does not fail... 


Made of non-metallic, non-fatiguing material, it 
cannot be broken down by vibration or prolonged 
hard service. 


here are more Elastic Stop Nuts on America’s airplanes, tanks, 
guns, Naval vessels, and production equipment, than all other 
lock nuts combined. : 


» Write for folder explaining the Elastic Stop self-locking principle 


ELASTIC STOP NUT CORPORATION - 2320 VAUXHALL ROAD + UNION, NEW JERSEY 





WITH THE RED LOCKING COLLAR ...SYMBOL OF SECURITY 
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high quality and speed of output of the 
group has more than shown this. And 
what is more significant—the demands 
on the division have multiplied many 
times over as its work has proved jp. 
creasingly useful for a variety of jobs, 

In addition to fulfilling, so adequately, 
the purpose for which it was primarily 
established, that of making graphie 
sketches, it has been found that the 
new department is also of great help on 
making posters, layouts for the company 
house organs, retouching photographs, 
and on many other jobs for the public 
relations department. This by-product is 
especially weleome because of the fact 
that such work would normally have to 
be farmed out to independent organiza- 
tions. We feel that by working closely 
with these men, who are in their own 
right expert artists, we can get better 
results, and get them faster. 

And just as the company is cashing 
in on this by-product, so are the artists 
themselves enjoying the opportunity of 
keeping their hands in the kind of work 
they know best. As Mr. Gonzales says: 
“These men are creative artists. They 
need the stimulus of creative assign- 
ments, otherwise they’d go stale.” 

Here’s a sample of the kind of con- 
tribution the artists make. The Fleet- 
wings News has been campaigning in 
behalf of proper segregation of scrap. 
Inspired by its stories, the graphic illus- 
trators dramatized on a poster the effeet 
of improper segregation and mixing of 
rubbish with metal. The poster fairly 
screamed: “Keep garbage out of the 
scrap containers. We can’t fight with 
that stuff, Bud!” A low-flying bomber, 
its bomb bay open, dropped a melange 
of leftovers—apple cores, peach pits, 
orange and banana peels, lunch wrap- 
pings and half-eaten sandwiches. The 
posters were well received. The workers 
took the hint and a definite improvement 
was noted in the scrap metal aoe soon 
after. 

Other projects which weal have 
been next to impossible without the 
graphic illustrations department are 
now on the fire. 


Water-based Airplanes 
(Continued from page 123) 


Lacking any sort of useful test data, 
those comments are only what I hope 
are reasonably intelligent estimates 
(which, in airplane design, are often 
more reliable than incomplete data). 
At any rate it can be said now that @ 
hydrodynamic form of excellent aero- 
dynamic shape is possible even if that 
shape does not conform to the usual, 
but deceptive, conception of the “per- 
fect streamline.” 

The effect of water conditions on de- 
sign is an important subject which, a8 
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far as 1 know, has not been subjected 
to much effective analysis. You hear 
that a flying boat will “cope with a 4-ft. 
sea” or that it “took off in 6-ft. waves” 
—all of which means almost nothing. 
Every experienced boat pilot knows 
that boats have often taken off and 
landed in apparently impossible condi- 
tions and yet got into trouble or even 
eracked up under “easy” conditions. 

This is a big subject for which we 
have space only for a general outline. 

The study of the effect of rough water 
on waterplane action comes under three 
main headings: 

1. Piloting technique, which is outside 
the scope of these notes beyond the ob- 
servation that it is today too large a 
factor in reliable waterplane operation, 

2. Stability and control of the ship, 
which can be a different matter under 
wave action from its flat water charac- 
teristics, 

3. The actual forces of water contact, 
separated very distinctly into their 
vertical and horizontal components. 

But first of all, what is “rough 
water’? To express this in terms of 
wave height alone means nothing useful. 
A high but short chop, as with wind 
against current, may look very fearsome, 
yet it may have so little shear strength 
as to have very small effect on the action 
of the ship in spite of impressive clouds 
of spray. A low but long swell may have 
a deceptive appearance of calm, yet have 
such great shear strength as to force 
the ship into pitching and heaving mo- 
tions which hinder or destroy longitudi- 
nal control at critical speeds. 

There is, of course, no dividing line 
between these conditions; there are inter- 
mediate conditiops, and there are com- 
bined conditions such as when a short 
chop is superimposed upon a long swell. 
(There are also, of course, complications 
such as cross-swells which might be de- 
scribed as “advanced study” subject.) 
However, one point emerges at the start, 
namely, that wave length is at least as 
important a factor as wave height. The 
figure for wave height as a criterion of 
water conditions is used today because, 
like time for takeoff, it is easier to 
measure even if it doesn’t mean much. 

Once we begin to consider wave length, 
the study of rough water effects begins 
to take some sort of shape. For example, 
it is usually considered that the larger 
the flying boat the better it can tackle 
rough water—obviously, because (if we 
still think in terms of wave height) the 
waves are relatively smaller. Yet prac- 
tical experience does not always confirm 
this. Many factors such as wing and 
power loading and wind speeds inter- 
vene, but in general a study will show 
that one of the principal requirements 
of hyrodynamie seaworthiness is the 
(Turn to page 286) 
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E “POWER SCOOTER” has demonstrated its worth over a number of 
years. ..not only as a pleasure vehicle... but as the means of carrying messages, 
completing errands, delivering small merchandise quickly, inexpensively. 


Today, the “‘scooter’’ has gained new importance as a valuable aid to more and 
faster war production. Thousands are demonstrating that they can move neces- 
sary people and needed materials fast, dependably . . . from factory department to 
department...and factory to factory. 


The majority of ‘“‘scooter’’ manufacturers long ago standardized on General Jumbo 
Jr. tires. Actual experience in this strenuous, 
fast service has proved to them that the 
Jumbo Jr. pioneer tire-tube-wheel combination 
has the extra quality and strength that brings 
dependable performance. 


General Jumbo Jrs. stand up and take it on 
**scooters’’ or any type of industrial truck oper- 
ation. The exclusive, patented design of the <“_— 
Jumbo Jr. makes possible a kind of performance si 
equalled by no other industrial pneumatic. i - 
Available for war orders and for certain “ 


essential industrial uses. Tires 8 to 24” overall diameter. 


Load capacity 100 f&s. to 1500 Ibs. 
per tire. 2- 4- 6- and 8-ply with sepa- 
rate tubes and heavy-duty wheels, 


THE GENERAL TIRE & RUBBER COMPANY - AKRON, OHIO 


COPYRIGHT 1942, THE GENERAL TIRE & RUBBER CO., AKRON OHIO 


GENERAL" 


INDUSTRIAL BALLOON TIRES 


For further information, write, 
























































Aircraft fuel lines must withstand 
attacks of corrosion. They must re- 
main free of rust and black oxide. 
And the use of Carpenter Welded 
Stainless Tubing helps to insure that 
protection. 


Do you have a corrosion problem that 
must be solved now? If so, take 
advantage of Carpenter’s diversified 
experience in helping designers and 
fabricators overcome problems of this 
kind. Make use of this experience to 
increase the scope of your research 
and experimental work. Ask us to 
send you a copy of our 16-page Data 
Book for Carpenter Welded Stainless 
Tubing ... and write us about your 
specific corrosion problems. 


FOR USERS of 
Stainless Tubing 
—designers and 
engineers who 
are planning its 
use—we have 
published a ser- 
ies of “Quick 
Facts” bulletins. 
They can help 
you use this tub- 
ing to solve 
more of your problems. A note on 
your company letterhead will start the 
series of “Quick Facts” bulletins on 
the way to you. 





THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division, Kenilworth, N. J. 
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ability of the ship to adapt itself in- 
herently, or be adapted by applied force, 
to resist excessive pitching and heaving 
oscillations caused directly by, or result- 
ing indirectly from, vertical water 
forces, and thus to follow a reasonably 
modulated path through the waves. Such 
vertical forces will be local and brief in 
short waves, or general and prolonged in 
long waves, and the problem is less one 
of the actual length of the ship than 
one of the relations between ship-length 
and wave-length. 

The result of the horizontal com- 
ponent of water forces from waves or 
swell is almost exclusively confined to 
retarding aeceleration on takeoff. (It is 
also useful in providing a brake, if 
sometimes a violent one, against landing 
run.) The direction in which these 
forces act along the hull (which is 
mainly a matter of trim) is also an im- 
portant factor. 

These considerations must be taken 
along with previous remarks on beam 
loading, deadrise, steps, afterbodies and 
trim. The study is a complicated but by 
no means a hopeless business. Let us 
take just one example: we now employ 
deadrise as a means of shock absorption 
against such action as pounding in 
waves, and the greater shocks we expect 
the more deadrise we use. Yet it is well 
known that the greater the deadrise the 
greater is the trim angle required for 
best hydroplaning, and therefore the 
steeper is the face presented to the on- 
coming wave. Thus deadrise not only 
defeats its own shock-absorbing object; 
it has added to the required beam and 
hence to the amount of “new” water 
to be suddenly displaced. This is just 
one of the factors which contribute to 
making a rough sea takeoff the hectic 
affair of haphazard punishment which 
it now is. 

Nobody will suggest that all rough 
sea takeoffs can be made nice smooth 


affairs. What I do suggest is that, for a 
given sea condition, the hydroplaning 


run can be made a lot steadier than it is 
or, alternatively, that for a given beat- 
ing a considerably rougher sea could be 


coped with. 


There will be sea conditions when take- 


offs will not be a practical possibility. 
But there will be hardly any conditions 
in which a properly designed waterplane 
will be unable safely to get down and 
stay afloat, and thus to take off later. 


Water Handling 


The difficulties of handling water- 
based aircraft on the surface comprise 
a large subject which cannot usefully 
be discussed if one thinks only in terms 
of what has been done up to now. Any- 
one who watches the amazingly clumsy 
processes of attaching or removing 
beaching gears, or such work as attend- 








ing to engines at moorings, may possibly 
be excused for supposing that such diff. 
culties are an inherent objection ang 
handicap to the use of waterplanes, 
They are not. 

It must be remembered that probably 
several thousand dollars have been spent 
on landplane bases for every dollar that 
has gone into seaplane bases. A primi- 
tive ramp, a few moorings and a motor. 
boat is all you got for a “seaplane base” 
20 years ago and, in many cases, it jg 
all you get today. 

Some people may remember the efforts 
of George Post, in the days of the great 
aviation and airport boom, to get sea. 
plane bases laid down at which special 
types of docks were to be installed for 
rapid and easy seaplane handling. A 
very few were put down here and there, 
Primitive as they were, these docks 
pointed the way to what could be done 
to make the handling of water aircraft a 
vastly different matter from what it now 
is. Yet I well remember the immense 
efforts Post had to make to get even a 
few hundred dollars applied to seaplane 
bases by people who were spending mil- 
lions on land airports. 

At a small fraction of the cost of 
building and maintaining a land air. 
port an equivalent water airport could 
be prepared in which the waterplane 
could be handled as easily as _ land- 
planes are handled. And while your 
main water air bases were so equipped, 
your waterplanes could still use unpre- 
pared bases in a manner which land- 
planes can never hope to do. 

The reason why no such bases exist 
goes right back to our original problem: 
that of the low performance of flying 
boats. In both commercial and military 
fields the flying boat has nearly always 
been used over routes or areas where 
small volume of flying, poor terrestial 
conditions, or uncertain political or mili- 
tary factors have made the establish- 
ment of fixed landplane bases either un- 
desirable or too difficult. 

But when conditions have become 
suited to the establishment of such land- 
plane bases the tendency has always 
been to replace the flying boat by the 
higher performance landplane. So the 
flying boat and the unprepared base 
have become inseparably associated, and 
are treated accordingly in both design 
and operation. 

When this performance problem is 
dealt with it will be found that, dollar 
for dollar, the waterplane will be at 
least as easy to handle as the landplane 
until, when we get to very large sizes, 
the landplane will not be possible to 
handle at all. 


Summary and Conclusions 


Even in the few months since this 
series was started events have placed 
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new and powerful emphasis on my origi-' 


nal premise, namely, that present and 
future military needs demand that we 
shall, as we can, produce water-based 
aircraft of as high performance as any 
other form of aircraft. 

In that period, during which air-sea 
operations have reached entirely unex- 
pected dimensions, hundreds of Amer- 
iean and Allied airplanes and crews 
have been lost in the Pacific, the At- 
lantic, the North Sea, the English 
Channel, the Mediterranean. Some of 
these were shot up and would have 
been destroyed anyway. But a very sub- 
stantial proportion were those which, 
through mechanical damage or failure, 
or through exhaustion of fuel, were 
forced to descend into an element for 
which their only provision was a rubber 
dinghy—if they could get it working. 
Pursuit ships have sunk like stones. 
Bombers have floated briefly. Others, 
with miles of water within reach, have 
crashed on unprepared land because 
they could not reach their prepared run- 
ways or failed to negotiate them in 
murk or darkness. 

Bombing operations over long sea 
stretches, and the important surface 
operations connected with them, have 
been immeasurably restricted in effi- 
ciency because the bombers have had to 
earry, instead of more bombs, a big 
enough fuel load to fly from their pre- 
pared ground bases and get back to pre- 
pared ground. Or they had to fly off a 
carrier with the chance of finding it 
sunk or smashed on their return. The 
raids of Gen. Royce on the Philippines 
and Gen. Doolittle on Tokio were mag- 
nificent affairs; but they were done only 
once because landplanes had to be used 
for which bases were too scarce. 

It appears that sometimes convoys are 
given emergency protection by a land- 
plane fighter which is catapulted from 
a ship, does one job and is then lost or 
ruined by having to drop into the water 
—about as pathetic an airplane opera- 
tion as one can imagine. 

Now that our battleships, cruisers, 
carriers and transports can no longer 
approach enemy air bases without the 
present terrific risk—and future cer- 
tainty—of being sunk, we are beginning 
to hear that the protection of such 
surface ships as we have to use and our 
future offensive operations must depend 
on “long-range, land based aircraft.” 

If that is so, then America gives up 
the seas and oceans. These are to be- 
¢ome merely vast deserts, to cross which 
most of our military load must give way 
to two-way fuel loads, and in which dis- 
abled aircraft and their crews must be 
lost. 

A country which cannot use the seas 
cannot control them, and an air force 
Which must always return to its own 
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Independent laboratory tests of Booth 
mechanical felt parts are surprising 
design engineers as to the ability of 
felt to serve better in scores of 
aircraft and machine applications. 


Booth “prescription” felts are made 
to fit the task .. . with ingredients 
“compounded” to give the exact end 
properties desired in the precision-cut 
parts. Itmay pay youtoknow the prop- 
erties and savings obtainable. Write 
for the Bocth condensed textbook, 
“The Technique of Felt Making.” The 
modern felt technology described, 
may be a revelation to you. 


THE BOOTH FELT COMPANY 
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745 Sherman Street, Chicago, Illinois 
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strips of land is unlikely to control 
more than its own border strips of 
water. 

We have now arrived at a stage when 
the future development and employment 
of water-based aircraft is less a tech- 
nical problem than a psychological one. 
We have become so completely land- 
plane-minded that low performance in 
waterplanes (and hence their relative 
uselessness) is taken completely for 
granted. So any technical argument on 
the point not only doesn’t get to first 
base—it doesn’t go to bat. 

You may think this statement is con- 
tradicted by a recent outbreak in favor 
of huge cargo flying boats. But please 
note the “huge,” which usually means, 
in aircraft, something about twice as 
big as anything existing. It is a fact 
beyond dispute that, in any size in which 
both landplane and flying boat have 
both been built, the landplane has the 
better performance—usually a much bet- 
ter performance. The flying boat has so 
far held its own only while airport and 
landing gear technicalities have lagged 
for that particular increase in size. 
Hence. whenever some outfit has wanted 
to build an airplane which would per- 
form miracles of carrying power, it has 
nearly always promoted a “huge flying 
boat.” You have only to remember such 
names as Caproni, Marcel Besson, 
Penhoét Latécoére, and Dornier with 
his DoX. These huge boats never came 
to anything; they were never likely to, 
in spite of being designed, in some cases, 
by quite competent engineering staffs. 
All this arises from the old, established 
belief that, if you only build a flying 
boat big enough, you will get efficiency 
from it—whereas the nearest actual fact 
is that, if you only build a flying boat 
big enough, you will have no landplane 
big enough to compare with it and 
demonstrate its inefficiency. 

If the actual factors are analyzed, as 
I have tried to do in an elementary 
form in these notes, it is seen that those 
factors which principally cause flying 
boat inefficiency have little or nothing 
to do with size; they are inherent in 
the “modern” flying boat formula of 
design, and they apply on any scale. 
This, indeed, is obvious from progres- 
sive results. So if you build a huge 
enough flying boat, the best you can say 
for it is that there probably will be no 
equivalent landplane to compete. But, 
on present lines, it will still be the same 
inefficient airplane as its smaller pre- 
decessors. 

So these new plans for huge flying 
boats are not going to help waterplane 
progress. They are merely telling an 
old story in its latest and most expensive 
form. (Incidentally, several people have 
asked: what are the advantages of the 
twin-hull arrangement? The answer is: 


none at all, though it has a number of 
disadvantages. ) 

We are not going to get efficieney jp 
“huge” flying boats until we can get 
it in any size. So it is much worse than 
useless to squander money on grandoige 
schemes for mammoth craft when a frag. 
tion of that money would establish prin. 
ciples of efficiency on a smaller scale, 

To summarize very briefly the tech. 
nical situation: The poor performanee 
of water-based aireraft is not, as ig too 
often supposed, a matter of the air drag 
of steps, chines, wing floats and other 
such hydro-details; it is basically the 
result of the excessive weight and drag 
of the vast bulk of the hull. When this 
problem is dealt with, those other details 
will either vanish or become of negligi- 
ble importance, since they are mostly 
the direct or indirect result of trying to 
get proper trim, stability, shock absorp- 
tion, and reduced water drag with a set 
of dimensions which are too big for the 
job. These dimensions are too big be- 
cause they are based entirely on the 
volume required to support the airplane 
at rest on the water. 

The design and performance of the 
modern landplane is based largely on 
the retraction of its surface support; 
there is no reason whatever why par- 
allel results cannot be achieved for the 
waterplane at a comparatively low cost 
in weight. 

It has, ineidentally, been suggested 
that, for these military cargo planes, 
the huge space of a flying boat hull will 
be necessary for accommodating all that 
eargo. It will not. Such eargo will in- 
evitably be of high average density so 
that the fuselage volume of a normal 
landplane which could carry the load 
would also, in the vast majority of cases, 
also provide the required space; there 
is therefore no sound reason why a boat 
should have more relative space. 

The problem of producing waterplanes 
equal in performance to landplanes is 
principally one of tackling the subject 
anew on its own merits instead of try- 
ing to patch up an ancient formula 
which, on its own showing, cannot obtain 
satisfactory results. As a problem it is 
neither too easy nor too difficult. 

In smaller sizes, such as the single- 
seat fighter, the problem is somewhat 
more difficult than in the larger sizes, 
partly because of practical operating 
factors such as absolute freeboard. But 
in medium and large sizes such troubles 
diminish and vanish. So we can get 
waterplanes which, as airplanes, will 
be the equivalent of any other airplanes, 
and which ean efficiently use the water 
with gear no heavier, and probably 
much lighter, than land gear. 

Somebody will get those results sooner 
or later. The sooner we start to iry the 
further ahead we shall be. 
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How to have your FRU 0> Pipe Tools 
Factory Reconditioned... Promptly. Without Prusrities 


New Service Sieg Your Jobber on Re-Newing 
Your RIF31IB Wrench Jaws and Chaser Dies 
.-. at a Big Saving to You 


OU can help meet your tool shortage 
Y by using this new service to keep all 
your RI@aiD Pipe Tools on the job. 
Simply collect all your old worn RIZAID 
Wrench Jaws and Chaser Dies and turn 
them over to your Supply House with 
order for this Reconditioning Service. 
Your Jobber ships them to us with parts 


from other customers, to save shipping 
expense, for we allow one-way freight 
to Jobber on 100 pound lots or more. Re- 
member: only RimaiD trade-marked parts ac- 
cepted for this service. No priorities needed. 
Service is prompt. e Parts you send us are eare- 
fully inspected, to make sure they’re worth 
reconditioning. We reserve the right to reject 
them if they can’t be made as good as new. 





Quick Reconditioning of RIZZ:(D Chaser Dies 


Threader dies are accurately re —— to original specifi- 


cations. They are then inspecte 


and tested and sent back 


to you under RIMAID new parts guarantee. 
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RIEaID 
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Series 





aa 


Quick Reconditioning 
of Your RIZ&1ID Wrench Jaws 


Both hook and heel jaws are scientifically an- 
nealed in our automatic electric furnaces, same 
as new jaws.... They are recut in the same ma- 
chines and by exactly the same methods as used 
for new jaws. ... Jaws are then re-hardened like 
new. ... After final inspection, they are returned 
to you under regular RimaiD new parts guarantee 
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Design Details, BAW- 801A 
(Continued from page 229) 


cial oi! cooler through which cooling 
air is forced between the cooling gills 
until it exits thru a controllable periph- 
eral slot near the cowling nose. 

Between cylinders there is an annular 
ring forming a center tracing for the 
cowl and also acting as a collector ring 
for cooling air for the rear cylinder 
leads. Air from the front fan is forced 
into the ring from which it passes 
through “seoop-ducts” which are riveted 
to the ring and which guide the air 
direct to the cylinder head fins. Front 
and rear eylinders have these “scoop- 
duets.” 

Around the cylinder barrels and sides 
of the cylinder heads are elaborately 
shaped one-piece cooling baffles, the 
throats of which lead into the center 
annular collector ring. At the front of 
each of these skirt baffles are riveted 
small fin-shaped deflector baffles for 
directing the flow air to the rear of the 
engine. 

The aluminum alloy supercharger de- 
livery casing is bolted at the rear of the 
erankease, in turn having a heavily 
ribbed magnesium alloy intake case 
bolted to it. Bolts fixing the two casings 
together pass through into the crank- 
case and secure the whole assembly. 

The supercharger has a_ two-speed 
gear train—the drive to both gear ratios 
being made through a main drive gear 
with a hydraulic-operated clutch mech- 
anism. The supercharger impeller is a 
little more than 13 in. diameter and has 
24 blades. It is machined from an 
aluminum forging. Alternate blades 
have a curl-over center portion to direct 
the air to the blade tips from the center 
intake. The rear half of the super- 
charger casing is a good example of fine 
German magnesium casting technique. 
This cover carries flanged bosses for the 
generator, vacuum pump, gasoline de- 
livery pump and the elaborate 14- 
¢ylinder injection pump. 


The Gasoline Injection System 


This injection pump is interesting in 
that it is the first multi-plunger high 
pressure pump built for production in 
Tadial form. The pump is made by 
Friedrick Deckel and, typical of that 
firm’s products, is real precision engi- 
neering. 

The 14 radially disposed plungers and 
sleeves are moved back and forth by a 
cam ring with three cams driven from 
the supercharger drive at 1/6 engine 
speed. Each plunger is moved by a 
“Spring loaded roller cam follower which 
8 In constant running contact with the 
base of the cam ring. 

Each pump plunger-sleeve carries a 
gear ring at its lower end and in slots 
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They're 


Coming ree 


Roaring planes returning to outlying 
and secret air bases far from electric 
power lines — inky blackness below. 
Then compact, portable units, powered 
with flash-starting Briggs & Stratton 
gasoline motors, swing into action and 
floodlights gleam. Ample light for a safe 
landing and for speedy service. This is 
but one of scores of jobs that more than 
a million and a half Briggs & Stratton 
motors are doing daily — with our 
armed forces everywhere, as well as on 
farms, in homes and for industry. 


For the duration, in ever 

increasing quantities, 

Briggs & Stratton 

4-cycle, air-cooled motors are 

being produced only for war and 
approved civilian uses. 


_ To assist in the conservation of crit- 
ical materials, owners and operators 
of Briggs & Stratton motors are 
urged to give them more frequent 
inspection and care than normal, to 
avoid unnecessary need for repair 
parts. If additional service or parts 
are needed, go to your nearest deal- 
er or an Authorized Service Station. 


BRIGGS & STRATTON CORP. 
Milwaukee Wis., U.S.A. 















THEY’LL GET THERE Soul 
--- WITH rae lost! 


Germ there “fustest with the mostest” is an axiom 
as important in the warfare of production as on the battlé 
front. That's why, in hundreds of America’s highly geared 
war plants, you'll find P&H Zip-Lifts handling materials 
beside machine tools, along production lines, in ware- 
houses, loading zones, etc. They're saving time, man- 
power — helping get America there first with the most! 





"CAPACITIES 
250, 500, 1,000 and 
2,000 Ibs. 


Irs a small, wire rope electric hoist with 
full magnetic push button control; with 
lifting capacities of 250, 500, 1,000 and 
2,000 pounds. Bolt, hook or trolley mount- 
ings are interchangeable, To aid the war 
effort, qualified defense plants can depend 
upon P&H's honest delivery dates. 





General Offices: 4593 West National Avenue, Milwaukee, Wisconsin 
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in this gear—with its flat sided win 
slides the plunger. Rotation of the 
gear rotates the plunger altering the 
cut-off angle of the quantity control 
which is helically cut into the head of 
the plunger. The whole set-up is similar 
in design to the familiar Bosch diese] 
pump. 

The quantity control mechanism for 
the 14 plungers is ingenious. As stated, 
each plunger sleeve has a gear at the 
inner end; this gear and other plunger 
gears are inter-meshed by a cireular 
gear ring which rotates each plunger, 
Control to the pilot is made by a short 
shaft geared at one end and meshing 
with the top plunger sleeve gear. 

Gasoline is fed to the injection pump 
plungers through a circumferential core 
in the pump casing from the supply 
pump located close-by on the rear super. 
charger case. Provision is made for 
any air accumulation in the liquid to 
be diverted through a series of cored 
passages to an air collector located in 
the injection pump body within the 
circumference of the ring of plungers. 

Plunger design closely follows stand- 
ard diesel practice. Each plunger head 
is helically eut and grooved to provide a 
suitable angle face to the intake and 
cut-off ports in the sleeve to allow for 
varying throttle condition Every pump- 
ing element is provided with a sliding- 
type non-return valve on the delivery 
side. This is in no way similar to the 
famous Bosch-Atlas valve but no doubt 
fulfills the same purpose as far as is 
necessary on a lower pressure injection 
system. 

The injector which is located between 
the valves in the eylinder head is of 
interesting design. In_ eontrast to 
Mercedes-Benze design, the _ injector 
orifice is of the open type and the head 
of the needle closely resembles the Boseh 
pintle type injector. Diameter of the 
pintle injector needle is 0.050 in. 

Directly inside the injector body at the 
injection end the needle diameter is in- 
creased and a_ three-start sharp-cut 
thread is used both as a fuel passage 
and also to impart a swirling action to 
the gasoline when entering the cylinder. 
The remainder of the injector design 
follows standard practice. A small ciret- 
lar filter is incorporated within the body 
of the serew-in gasoline inlet plug 
located at the top of the injector. 


Lubrication System 


The lubrication system in the BMW 
motor is interesting in view of jis com- 
plexity and thoroughness. No fewer 
than six pumps are used—two pressure 
and four scavenging pumps. 

Reference to the accompanying dit- 
gram showing this lubricating system 
lay-out readily shows the oil flow. 

The pump A in the drawing delivers 
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Our FIGHT FOR FREEDOM GOES ON... 
in good weather, in bad weather. Our All- 
Weather Windshield Wiper provides clear sight for 
all aircraft. Rain and Snow will not retard the fight! 
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One of the slipperiest 











STOPS ’EM ON ICE 





Result: a tire that has turned ice fields into 

































: ; do 
problems up North was landing fields —the U.S. Royal “Ice Grip Tread” tor 
the landing of 25-ton covered with rubber buttons, the outside rows of ha 
planes on glare ice or hard which have crimped steel “bottle caps” imbed- lea 
packed snow without an ded in them. These sharp metal edges bite into re 

expensive crack-up. The ice formed a perfect the ice and snow when the brakes are applied re 
lubricant for rubber tires regardless of the tread and, \it is reported, stop the plane as quickly on dis 
design —turned the tires into sled-runners, sent ice as ordinary tires do on a dry concrete runway. | 
the plane into the next county. © Do you have a tough airplane tire 
This problem that had to be SoS— problem? There is a “U.S.” Airplane bh 
solved was put up to United States ROYAL AIRPLANE Tire engineer near you ready to i psi 
Rubber Company engineers. help. Use him! . a 
TIRES is 
ft. 
4i 4a 

ONLY “U.S.” HAS THESE EXTRAS th 
1 TEMPERED RUBBER TREAD—A tougher, scuff- and nical help on tire and undercarriage problems. psi 
heat-resistant tread compound for airplane tires. 4 “U.S. ICE GRIP TREAD—A tread of revolutionary ] 
2 SAFETY BONDED RAYON CORD — A lighter, more design and performance for snow- and ice- @ 
resilient, airplane tire material with tremendous covered landing surfaces. fol 
impact resistance and stamina at high temper- 5 STATIC GROUND CONSTRUCTION — Conductive ] 
atures. . “res : —I 
rubber construction grounds static electrical on 
3 FIELD AIRPLANE TIRE SERVICE —A force of “U. S.” charges upon contact with the ground. This f ] 
field engineers in every part of the country is safety feature is available in all U. S. Royal ¢ ‘ 
. 7 . ge . q & 
promptly available for engineering and tech- Smooth Contour and auxiliary wheel tires. . . 
RAYON IN EVERY “U.S.” TIRE — A “U.S.” TIRE FOR EVERY PLANE ( 
( 
. I 
I 
UNITED STATES RUBBER COMPANY f - 

AIRPLANE TIRE DEPARTMENT + 6600 E. JEFFERSON AVE. ¢ DETROIT, MICHIGAN 
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at 175 lb. psi, and a special check valve 
is provided between the outlet and the 
inlet side of the pump to prevent exces- 
sive build-up in the aircooling system. 
The pump B delivers through a rotating 
yane type filter driven by gearing from 
the pump. Pumps A and B are coupled 
on the delivery side and the common 
outlet is fitted with an automatic pres- 
sure control valve which maintains a 
constant oil delivery when hot at a 
little in excess of 100 psi. This valve 
also serves to provide excessive oil pres- 
sure when the motor is cold. 

There is a lead-off through a pressure- 
reducing valve to the valve gearing 
which is lubricated at much lower pres- 
sure. The valve gear is scavenged by 
the pump B. 

Drainage and scavenging from the 
whole of the front of the engine includ- 
ing the fan drive gear, propeller reduc- 
tion gear and front cam epicyclic gear- 
ing are scavenged by the two pumps 
E and F. Drainage from the lower half 
center crankease and the accessory drives 
located on the rear supercharger casing 
are all drained and scavenged through 
pump C. 

Very thorough arrangements have 
been made for de-icing and heating, all 
of which are taken from the exhaust 
system. In the Dornier 217E the effec- 
tiveness of this heating set-up is shown 
by a plate on the instrument panel giv- 
ing the pilot instructions as to what to 
do when the cabin and other parts get 
too hot. Air is led across the finned ex- 
haust pipes to such places as the wing 
leading edges, the front bomb compart- 
ment and the cabin. A special multi- 
drilled tube runs round the transparent 
cockpit cover through which hot air is 
distributed over the wind shield. 


Specifications are as follows: 

International power rating—1,460 
bhp. @ 2,400 rpm. @ 16,250 ft. @ 3.6 
psi. manifold pressure. 

Maximum cruising power (continu- 
ous )—1,280 bhp. @ 2,300 rpm. @ 18,500 
ft. @ 2.2 psi. manifold pressure. 

Maximum power (emergency )—1,585 
bhp. @ 2,550 rpm. @ 15,750 ft. @ 4.5 
psi. manifold pressure. 

Normal cruise (economy )—1,150 bhp. 
@ 2,100 rpm. @ 19,500 ft. @ psi. mani- 
fold pressure. 

Maximum power for takeoff for 3 min. 
—1,580 bhp. @ 2,700 rpm. @ 4.7 psi. 
manifold pressure. 

Bore—6.15 in. 

Stroke—6.15 in. 

Volume—2,520 cu.in. 

Overall diameter of engine—5O0 in. 

Overall diameter of cowling—52 in. 

Length—58 in. 

Propeller reduction gear—0.54 x 
crankshaft speed. 


(Turn to page 296) 
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Don’t Risk A Break In Schedules Due To Obsolete Clean- 
ing Methods . . . Be Safe and Learn About These New 
Specialized Cleaners For Your Production! 


ANODEX Original REVERSE CURRENT PROCESS AND 
COMPOUNDS proven by many to be the fastest, safest and 
surest way to get ferrous metals metallurgically and chemi- 
cally clean prior to finishing or plating . . . Especially 
recommended for steel parts of airplane engines. 





METEX specially mixed AERO COMPOUNDS prepared 

for the faster, more exacting requirements of the war 
industry and compounded especially for the cleaning of 
Aluminum and Alloys . . . Proven to be faster and better 
for aluminum pistons! 





WATERBURY, CONNEC 


Los Angeles SALES AND SERVICE FROM COAST TO COAS 
St..Louis 
Toronto, Canada Chicago Newark hae le 


TICUT 


Clevelan 
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EX-FLEX 


Stainless Steel Flexible Tubing 


SIMPLIFIES AIRCRAFT ASSEMBLY . . . 
MAKES TOP PERFORMANCE DOUBLY SURE 
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Units Shown are Typical Vari-formed Assemblies 


Rex-Flex Stainless Steel Flex- Rex-Flex Stainless Steel Flex- 
ible Tubing combines the high _ible Tubing is available in five 
fatigue value and the heat-and- wall-forms, all of which can be 
corrosion-resistant qualities of | combined in a single one-piece 
stainless steel with extreme length, with straight walls and 
light weight and flexibility. corrugated sections at desired 
Rex-Flex is bendable in multi- _intervals. Sizes 5/16” I.D. to 5” 
ple planes, available in long I.D. inclusive. Made of 18-8 
lengths, and can be “‘snaked’”’ (Austenitic) Stainless Steel. 


into place in cramped installa- Fittings are attached to tube 
tions, eliminating joints. Sim- ends by circular resistance 
plifies and speeds up installa- seam welding. No flux, no 
tion of air ducts, exhaust connec- flame, no quenching—produc- 


tions, blast tubes, heater ducts, ing absolutely tight, homoge- 
power plant accessory parts. neous assemblies. 
























REX-FLEX is a production item originated to meet certain require- 
ments of industry at peace. Fortunately REX-FLEX, as well as our 
older established Flexible Metal Hose products, have proved 
vitally important to our country at war. REX-FLEX is offered as a 
typical result of the engineering initiative and productive resource 
of this company. We welcome further tests of our ability to match 
our services fo your needs. 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Ill. 








Supercharger—twin speed. 
low ratio—5.07 x crankshaft speed, 
high ratio—7.46 x crankshaft speed, 
Forward cooling fan—1.72 x crank. 
shaft speed. 
Three blade constant speed propeller 
—13 ft. diameter. 
Spinner diameter—195 in. 
(For details on the BMW-801D engine 


installation in the Focke-Wulf 190, see 
AviaTION, October, 1942, page 233.) 





Cooperation for Victory 
(Continued from page 95) 


Curtiss-Wright Corporation, by eo- 
operation with subcontractors, has eut 
in two the time required to instruet 
manufacturers unaccustomed to aireraft 
work in the intricacies of their new 
trade. Material wholly and_ usually 
secretly developed by Curtiss-Wright 
has been turned over to subcontracting 
firms to help them speed production of 
essential war goods. Men sent by con- 
cerns newly working with Curtiss- 
Wright are given exhaustive training in 
aireraft production through a two- to 
five-week course. Instructors from the 
front office join those in coveralls from 
the shops in teaching trainees every de- 
tail which Curtiss-Wright has only 
learned through hard-won experience. 
But when the men at school return to 
their respective companies to put to 
use what Curtiss has taught them, re- 
sults are immediately apparent in the 
greatly swelled total of warplanes reach- 
ing the United Nations. 

It is apparent even to the most skep- 
tical observer that the American air- 
eraft industry is teaching its subcon- 
tractors and licensees so well and co- 
operating with them so completely that 
the newcomers to the field of aviation 
will be able to compete with old estab- 
lished aireraft concerns after the war. 
But it is also apparent that the aircraft 
industry is not worrying about post-war 
conditions until after the war is won. 

United Aircraft Corporation, includ- 
ing Pratt & Whitney, Hamilton Stand- 
ard Propellers and Vought-Sikorsky, is 
also cooperating fully with subcontrae- 
tors to teach them everything won by 
experience. At Pratt & Whitney, as an’ 
example, employees of licensees have 
spent a total of 37,250 man-days or 
102 man-years to: learn how to build 
engines when they return to their own 
companies. At Hamilton, more than 
360 employees of licensees, and other 
companies, have spent a total of 9,640 
man-days in training and study. At 
Vought-Sikorsky, 24 engineers from 
manufacturers and subcontractors have 
taken a six-week training course and 
plans for additional courses made. 
(Turn to page 299) 
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No Snow can Stop THIS Combination! 


Shown herewith, and in action above, is the 
8-ton, 175 h.p. model FGBS Walter Snow 
Fighter, with Offset V-Plow and Roto Level- 
ling Wing, powered with 175 h.p. auxiliary 
engine. This unit clears 16 foot widths, at 
average speeds of about 10 m.p.h. The 
great plow “pours” the snow, while the 
Roto Wing levels and disperse snow banks. 





Roto Wing adjustable to any depth of snow. 
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HANDLE ALL AIRPORT SNOW CONDITIONS! 


(Deep Drifts ... Heavy Snows .. . Light Snows... Icy Formations) 


Official tests prove WALTER SNOW 
FIGHTERS clear greater areas-faster 


A IRPORT snow clearing methods “‘as usual” will 

not suffice in this winter of war emergency. 
You need the most modern, powerful, specially 
designed equipment available . .. WALTER SNOW 
FIGHTERS . . . to keep runways open and safe for 
continuous air traffic. 


The exclusive Walter 4-Point Positive Drive gives 
Walter Snow Fighters their great power and traction 
to blast through deep drifts and to pull steadily 
on icy surfaces. To meet all conditions, these 
units are available with specially designed offset 
V-Plows, Speed Plows and Levelling Wings for 
deep snows; with pressure center scrapers and 
sand or chemical sprayers for hard-packed or icy 
formations. 

The prowess of Walter Snow Fighters, demon- 
strated for over 25 years on the highways of 
America and Canada, is proving just as outstand- 
ing for airport snow clearance. Write for detailed 
literature. 

*u. S. Army ond Novy—Royoal Canadian Air Force. 





Tank Parts 
__ Forged on 
Chambersburg 
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7 drop hammers, such as those bearing = The Cecostamp is an’ 
the time-honored name of CHAMBERSBURG. wie rss. oe 
5 il is saved. time is saved ...and Vittery posers <sral, dened 
brought closer ...by the speed, power.and by Chambersburg Engi- 


accuracy of Chambersburg Hammers. neering. Company spe- 
cifically for the aviation 


CHAMBERSBURG ENGINEERING Ccoe., CHAMBERSBURG, PA. industry. 
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(Continued from page 296) 

Other replies, picked at random, show 
that Glenn L. Martin Co., Brewster 
Aeronautical Corp., Wright Aeronau- 
tieal Corp., Boeing Airplane Co., Bell 
Aireraft Corp., Northrop Aircraft, Inc., 
Consolidated Aircraft Corp., Grumman 
Aireraft Engineering Corp., Ryan Aero- 
nautical Co., Jacobs Aircraft Engine 
Co. Timm Aireraft Corp., Aeronca Air- 
eraft Corp., Harlow Aircraft Co., Me- 
Donnell Aireraft Corp., Cessna Aircraft 
Co., Waco Aireraft Co., Taylorcraft 
Aviation Corp., Stinson Aircraft Divi- 
sion of Vultee Aireraft, Inc., and other 
aircraft manufacturers freely extend 
licensees, sub-contractors and others 
every facility for teaching their trainees 
quickly and efficiently how any part or 
assembly is made. In other words, every 
detail of manufacture is placed in the 
hands of what in normal times would be 
potential business rivals to help their 
men master plane production. 

Methods vary in training personnel 
by established aireraft companies for 
other concerns that may some day prove 
stiff competitors. But if the aircraft 
industry realizes this, and it does, there 
is no slowdown in schooling such men. 
Some are trained in the airplane com- 
pany’s own plant, others are taught in 
their own city or plant by foremen and 
other technicians loaned by the aircraft 
concern. Text books are distributed, 
eyuipment is loaned. Even women are 
instructed by old-line airplane and en- 
gine companies how to perform tasks 
for licensees and sub-contractors. 

Many of the companies replying to 
the questionnaire reported that they also 
taught members of the American and 
United Nations’ armed forces in the 
maintenance, repair and servicing of 
their products in the field. Martin, 
among a group of others doing similar 
work for the Army and Navy, reported 
that in Mareh, 1942, a program was 
launched to train 50 men from the 
armed services. This schooling has in- 
ereased to a rate of 600 a month, or 
about 200 men every twelve days. The 
men are stationed at the Martin plant 
for 34 days, 28 of which are devoted 
wholly to instruction. The men live in 
dormitories and barracks at the plant, 
and are even fed there. 

_ Consolidated Aircraft, from the other 
side of the country, reported that it 
had completed a camp site, known as 
Camp Corsair, and had begun the train- 
ing of 600 Army men per month, loan- 
ing 36 instructors and much equipment. 
Pratt & Whitney, as an example of 
engine manufacturers, operates a special 
school for commissioned personnel of 
the Army and Navy, and has trained 573 
men in engine and propeller service. 
P & W has also schooled military 
trainees from the United Nations and 
(Turn to page 300) 
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TYPE G 
Operating Wattage 0.05 
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TYPE B 
Operating Wattage 0.012 


eee 
RELAYS 

Sensitive in their ability to op- 
erate with minimum wattage. 


Ruggedly constructed to with- 
stand the vibration and. shock 
of Army and Navy equipment. 


Meet all Army, Navy and CAA 
specifications. 


227 FULTON ST., HEW YORK 


(.))LLIED 


COMPANY, INC. ‘ 


—'ONTROL *........"* 




































































MAN OF ALL WORK 


HE field of the optical engineer knows few boundaries. 
T Naturally he is part and parcel of such sciences as 
astronomy and photography, but would you expect him to 
sae ¢ an important role in a textile plant, a paint factory, the 

uilding of houses, or the discovery of defects in boiler tubes? 
These are but a few of the hundreds of assignments which 
Perkin-Elmer engineers have brought to a successful conclusion. 


Today we are doing our bit for Uncle Sam. Precision manu- 
facture of optical instruments and systems for Army and Navy 
needs has our whole attention. When Victory is won, the 
development and manufacture of new measuring devices, new 
control of industrial processes, new tools for research scientists, 
all will become of even greater importance than ever before. 
Then The Perkin-Elmer Corporation will stand ready to serve 
science and industry again, through the science of optics. 


If you are already thinking ahead to post war necessities, 
you may want to know more about how optical engineers 
could be of service in your business. If so, we shall welcome 
your letter. 


THE PERKIN-ELMER CORPORATION 


GLENBROOK, CONNECTICUT 


MANUFACTURERS OF PRECISION LENSES + PRISMS and MIRRORS 


OPTICAL DESIGN AND CONSULTATION 


WAY 















(Continued from page 299) 
South American countries. 

The Wright Aeronautical Corporation 
operates a service school in which me- 
chanics of the U. 8. Army, Navy, Coast 
Guard, Marines, Ordnance Department, 
Armored Divisions and Air Forces in 
general of the United Nations, as well 
as commercial airlines, are trained in 
the special maintenance, repair and 
overhaul of Wright Cyclones and Whérl- 
winds. This school, founded in 1928, is 
the oldest service school in the aviation 
industry, Wright reported. It has moved 
to new and larger quarters five times 
to keep pace with its expansion 

Bell Aircraft has established a school 
for the instruction of Army Air Forces 
mechanics in the servicing of Army P-39 
Airacobras. Sinee April, 1942, approxi- 
mately 1,000 men have been graduated 
from the intensive course. Boeing’s Mid- 
western plant reported that it was 
making extensive plans to train men- 
bers of the U.S. armed forces in mainte- 
nance, repair and serving of their 
airplanes. 

Significant among the proofs of in- 
dustry cooperation was Bell’s statement 
that “subcontractors may discover new 
methods of speeding up production. 
They tell us, and we, in turn, when we 
make a discovery, tell them.” Bell 
further reported that considerable teeh- 
nical information was exchanged in an 
effort to speed production. But it was 
also pointed out that to insure safety 
and secrecy, such important information 
was released only through channels set 
up and approved by the War Depart- 
ment. 

Boeing, on the western fringe of the 
Middlewest, shares aircraft manufac- 
turing honors with two other companies 
—Cessna and Beech—in its community. 
And although, in one instance, one com- 
pany is. a prime contractor and the 
other two are subcontractors, Boeing re- 
ported that all three companies were 
working together without prejudice or 
rivalry, except on the athletic field, 
where even the over-all feeling has been 
one of sportsmanship and Americanism 
first. 

The survey further disclosed that 
Boeing feels that other and smaller com- 
panies should be assisted by the govert- 
ment through award of contracts to 
make aircraft parts so that American 
business in generai_ should benefit. In 
other words, Boeing strongly empha- 
sized its desire that other concerns, auto- 
motive as well as others, be given a share 
of the big orders being placed with the 
aireraft industry by the services. 

Wright Aeronautical also reported 
that it subcontracts its work in many 
cases where it would be possible for the 
company to save time by manufacturing 
the same parts in its own plants. 
(Turn to page 303) 
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Pioneered and offered to industry 
exclusively by Carborundum 


school 


ae than a year old, the “MX” Wheel is 
already making a name for itself as a 
“Weapon for Production.” It is a free-cuttin 

wheel capable of light stock removal an 

high a action at the same time. It 
requires but little pressure. It is used dry, 
since no coolant is required at the low cutting 
temperature developed. And its flexibility 
adapts it particularly for use in finishing and 
polishing out-of-the-way places on airplane 
engine parts and similar work. 


Some typical applications are indicated by 
arrows on photos below. They include break- 
ing down burrs or sharp edges on gear teeth, 
finishing and polishing splines and 
hard-to-get-at flat surfaces, depressed areas 
and various types of undercuts. 


These new wheels are so fabricated as io _ 


variable degrees of resiliency and flexibility, 
in six grades of hardness. They are made in 
grits 50, 80, 120, 180 and 320. Diameters 
range from 1” to 12”, and thicknesses from 
4,4” to 3”. More com- 

on request. ~ 





THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


REG. U. &. PAT. OFF. 
Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 
(Carborundum and Aloxite are registered trade-marks and MX is a trade-mark of, aud indicate manufacture by The Carborundum Company ) 
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The blood, and sweat, and tears of this war shall machines of war which can so readily be translated 
not be in vain. Nor shall the production facilities, the to the demands of commerce. 
trained and experienced engineering personnel, or CECO Aircraft Carburetors, Fuel Pumps, and 
the loyal organizations of workers which are an- Accessories have been battle-tested .. ..proved in 
swering so magnificently the challenge to mechan- actual combat on many fronts. The same qualities 
ized warfare be lost. Peace will find a place for which enable CECO Products to help “Keep ‘em 


these new creations of combat . .. a prominent Flying” will do their part to spread the wings of a 
place in the economic sun for the builders of the new and greater peace-time commerce. 


CHANDLER-EVANS CORPORATION 


MANUFACTURERS OF AIRCRAFT CARBURETORS, FUEL PUMPS AND ACCESSORIES 
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(Continued from page 300) 
Wherever it has been possible, however, 
for the subcontractors to learn how to 
make parts that will meet quality con- 
trol standards, with assistance by 
Wright technicians, subcontracts have 
been let in a spirit of full cooperation. 
The subcontracting procedure also 
allows Wright to use laboratory and 
shop space for manufacturing those 
parts which require a great deal of skill 
and which could not be handled by sub- 
contractors. 

These typical examples are indicative 
of the scope of the ideas and work being 
carried on by members of the aircraft 
industry throughout the country in ex- 
tending every assistance to civilian and 
armed personnel so that not only more 
and better aircraft may be produced 
quickly but that they may also be 
rapidly serviced and repaired in the 
war zones. 

Four motor car manufacturers, Gen- 
eral Motors Corp., Ford Motor Com- 
pany, The Studebaker Corporation and 
Packard Motor Car Co., now engaged 
in aircraft work under license, reported 
that they also were exchanging informa- 
tion with other companies in the indus- 
try concerning many subjects, including 
the training of men for specific jobs, 
and some are engaged in teaching mem- 
bers of the U.S. armed services in main- 
tenance in the field. 

The survey provided plentiful ex- 
amples of how laboratory analyses and 
engineering data had been exchanged 
even though many years and much 
money had gone into their development 
for private use. That is, for private use 
before Pearl Harbor. The government, 
of course, supervises the loaning and 
exchange of such highly technical and 
important information, but with sanc- 
tion once received from Washington, 
aircraft companies are not holding back 
anything from anyone who may help 
increase production or evolve an im- 
proved product. 

The aireraft industry has subcon- 
tracted wherever and whatever it could, 
without regard to whether an old estab- 
lished airplane manufacturer thought 
he might do the job better or at a profit 
to his company. While there is no 
sacrifice of quality, there is every effort 
on the part of the industry to give as 
much work to “outsiders” as is con- 
sistent with the high standards of air- 
plane construction. And the matter of 
profits is ignored. The great majority 
of the aircraft industry replied that 
making money was a secondary con- 
sideration if a subeontractor could do a 
Portion of their work and do it well to 
help speed the final craft on its way. 

To the question whether any manufae- 
turer had had the oceasion to turn over 
materials to some other company, rival 
or otherwise, to tide them over a short- 
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A group of Carburizing Boxes made by The Pressed Steel 
Company. The type used by a large mid-western heat 


treater. 


PIONEERS since ‘28 


For more than 14 years now the Pressed 
Steel Company has been manufacturing 
Lightweight Carburizing Boxes. Why Light- 
weight? Because in the greater majority of 
cases they outlast the old cast boxes... 
are easier to handle . . . take less time to 
reach required temperatures. Thus they are 
not a new product with us—have been suc- 
cessfully used by heat treaters and indus- 
trial plants throughout the country for a 
long time. In these 14 years they have long 
since passed out of the experimental stage 
to earn their rightful place as a superior 
quality product! 


THE PRESSED STEEL COMPANY 


Of WaLKES-BARRE, PENNSYLVANIA 


BRANCH OFFICES 
DETROIT 
CHICAGO. 205 Engineer 


PRESSED STEEL COMPANY PRODUCTS: 


Boxes, Thermocouple Protection Tubes, Seamless Stee 
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A BREAK-AWAY 
DISCONNECT 


This Plug disconnects itself automat- 
ically. Nearly all Cannon Connec- 
tors are designed to stay connected 
under the most severe conditions 
whether they are used in an airplane, 
in a radio transmitter, or in a factory 
power circuit. On the other hand, it is occasionally desirable 
to have a connector that disconnects itself automatically 
under certain conditions. 

The Cannon Plug shown above is a typical example of 
the adaptability of Cannon Connectors to a wide variety of 
uses. Its function is to break away, or become disconnected, 
under a predetermined load. 


CANNON SERVES MANY INDUSTRIES 
The full line of Cannon Connectors includes thousands of 
different items in many shapes and sizes. The number of 
contacts ranges from one to one hundred in a single fitting. 
These precision-built connectors are used in countless in- 


dustries wherever elec- 
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CANNON ELECTRIC DEVELOPMENT COMPANY 


LOS ANGELES, CALIFORNIA 
CANNON 


ELECTRIC Canadian factory and engineering office: 
Cannon Electric Company, Limited, Toronto, Canade 
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age when the same stock might be used 
to advantage at “home,” 90 percent of 
the companies replying stated that they 
had often rushed spare materials to 
other aircraft manufacturers. Either the 
stock was sold outright or loaned, and 
when the borrower received from his 
own source what he had had to seek 
from another aircraft builder, the loan 
was promptly repaid. Again, the loan- 
ing and exchange of such strategic ma- 
terial has been in full accord with WPB 
policy, and surplus materials are regis- 
tered with the Aircraft Scheduling Unit 
at. Dayton, Ohio. 

As another random example of how 
the American aircraft industry is eo- 
operating with its fellow members and 
outside manufacturers is a report by 
Aeronea Aircraft Corp. It seems that 
one of its peacetime competitors whio is 
manufacturing a secret project similar 
to one produced by Aeronca asked for 
help in connection with a crating prob- 
lem. One manufacturer had no trouble 
in shipping his equipment through with- 
out damage. But the other got reports 
that his product was slightly damaged 
upon arrival at the scene of action. 
Aeronea promptly provided full specifi- 
eations on its packing procedures in 
order to safeguard the prodict of its 
one-time competitor. 

The producers of airplanes, engines 
and accessories reported that they had 
seen in their own plants innumerable 
examples of what recently occurred to 
the American Propeller Corporation, a 
newcomer to the aircraft industry. This 
company, like many others strange to 
the ways of producing aeronautical 
equipment, received help on a method of 
brazing fillets in blades from a company 
that in normal times would not have 
dreamed of tipping off a competitor 
to a short cut in production. But, 
shortly thereafter, American Propeller 
returned the favor by developing 4 
method of grinding blade shanks that 
effected important savings. This give and 
take in the aireraft industry and its 
newly developed licensees and subcon- 
tractors is almost universal. Mutual 
respect and confidence have heen greatly 
increased through the wholehearted co- 
operation of the industry, as is evi- 
deneed by the examples which time and 
space has permitted us to list. 

Other answers to AVIATION’s query 
showed that members of the aircraft 
industry were not shy about admitting 
that other companies once considered 
outside the fold had helped them in 
building a better product and, in some 
instances, in building it faster. In other 
words, there was no hesitancy on the 
part of most companies to give full 
credit where it was due. This actually 
reflects with rich abundance on the ai- 
eraft industry itself for if outside con- 
(Turn to page 307) 
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UNCLE SAM'S anti-aircraft guns make the skies a tough 
spot for enemy planes, but these fast-firing guns are 
also tough on their own component parts. 


The recoil springs, for example, must absorb the 
terrific kick of powerful shells many times per minute 
—function flawlessly, despite the intense heat generated 
by such rapid and continuous action—and combat 
that arch enemy, corrosion, at all times. But Muehl- 
hausen Springs are doing this remarkable job—for 
they are designed, fabricated and tested to meet the 
most rigid requirements; have that extra strength and 
stamina to take a real beating under all conditions. 

If your product has a tough spot for a spring of 
any type—compression, extension, torsion or flat— 
consult Muehlhausen. For quick action—call, wire or 
write today. MUEHLHAUSEN SPRING CORPORATION, 
740 Michigan Avenue, Logansport, Indiana. 





53d Street and Second Avenue 
BROOKLYN NEW YORK 
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cerns ure able to help produce better 
aircraft faster, it is obvious that they 
must have been first well grounded and 
instructed in the intricacies of aero- 
nautical manufacture by the old-line 
companies which, in peacetime, were the 
only concerns which had any knowledge 
whatever of their subject. 

Many of the companies replying to 
the questionnaire reported that they 
oceasionally actually met with other 
concerns to compare production sched- 
ules and methods, to exchange specific 
information of mutual value and to hold 
brief but important round-table discus- 
sions on how to build better aircraft 
faster. Such meetings are kept short 
because all parties to them are so rushed 
with production. But such friendly get- 
togethers are certainly indicative of the 
broad effort to help the other fellow, 
and to accept his assistance in turn if 
it will help speed the war to a successful 
conclusion. 





Design and Combat Performance 
(Continued from page 99) 


These characteristics have to do with 
fighters as airplanes, but airplanes are 
also weapons. Chief military feature of 
a fighter plane is fire power, for in the 
last analysis no combat ship is better 
than its armament. It was the edge 
which the eight .30-calibre guns on the 
Spitfires and Hurricanes, plus slightly 
higher speed than the Messerschmitts 
and Heinkels, which was in large part 
responsible for winning the air battle of 
Britain. 

Today eight .30-calibre machine guns 
is an absolute minimum, and most mod- 
ern fighters have combinations of two to 
four 20-mm. cannon with two to four 
or more .30 or even .50-calibre machine 
guns. Instead of these mixed mountings, 
some fighters have four 20-mm. cannon 
—Ilurricane IIc, Spitfire Ve—or six .50- 
calibre machine guns—Warhawk, Thun- 
derbolt. This additional fire power is 
necessary owing to the greatly decreased 
vulnerability of modern bombing planes, 
with their higher speed, rugged construc- 
tion, leak-proof gasoline tanks and 
armor protection. The heavier .50-cali- 
bre machine guns firing 800 rounds per 
min. are much more effective, and at 
greater distance, than the rifle calibre 
.30’s which fire at a rate of 1,200 rounds 
per min. 

American armament experts on the 
whole favor the .50-calibre gun, while 
most of the British, German and other 
foreign military aircraft use combina- 
tions of the 20-mm. cannon and .303- 
calibre or 7.7-mm. machine guns. This 
insistent demand for more fire power 
increases the weight, and thus reduces 
(Turn to page 308) 
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DARNELL 


CASTERS & E-Z ROLL WHEELS 


For light or heavy 
duty service Darnell 
Casters and Wheels 
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of trouble-free usage, 
to protect floors and 
increase employee 
efficiency. 
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speed, especially the rate of climb. 

Besides these three fundamental char- 
acteristics of speed, climb and fire 
power, fighter planes must have other 
performance features. Prominent is 
maneuverability, both for offense—to get 
the plane into firing position—or as the 
principal means of defense in combat. 

A good fighter must have clear visi- 
bility to enable the pilot to sean the skies 
in all directions to discover his oppo- 
nents and avoid being surprised. It 
must have good handling qualities for 
landing and taking off from small fields. 
It must be of simple, rugged construc- 








tion for easy maintenance in the field, 
a very important feature, as time is at 
a premium in war, and grounded fighter 
planes may be worse than none at all. 

These qualities have largely to do 
with what has hitherto been called the 
interceptor fighter, used defensively to 
intercept enemy aircraft. For protection 
of friendly aircraft in short-range 
operations by destroying the enemy’s 
fighters, or providing an umbrella for 
task force operations fighter planes are 
used. (It should be noted that although 
the “P” designation remains, the term 
“pursuit” ship has been superseded by 








4 GLUES FOR FASTER 
WOOD PLANE ASSEMBLY 





@ One or more of these four glues fits every wood airplane 

assembly need. Samples, detailed instructions and service by 

men who specialize exclusively in glue—are yours on request. 
SEND FOR THESE NEW BULLETINS: 

Chart, “Wood Glues for Aircraft Manufacture” — Describes 5 phenol 


resin, 7 urea resin, 1 casein glue. Covers every plywood, as- 


sembly and bag gluing need. 


Technical Bulletin 103— Describes 3 cold and hot setting urea 
resin glues, relating them to Army-Navy Specification AN-G-8. 

Address: Casein Company of America, Dept. A 1142, 350 
Madison Avenue, New York, N. Y. 


CASEIN 


COMPANY OF AMERICA 


Aircraft Glues 


DIVISION OF THE BORDEN COMPANY 











“fighter” as more generally suitable.) 
Another function of the fighter plane, 
however, is to escort bombers on long. 
range missions. As yet no country has 
been able to satisfactorily solve the 
problem of providing a fighter plane 
with sufficient gasoline capacity to give 
a range of, say 2,000 mi. (and this 
means a radius of bomber action not 
more than 800 mi., or 40 percent of 
range), without sacrificing such primary 
fighter characteristics as speed, climb 
and maneuverability. 

It will be recalled that on the first 
raids over occupied France by our Boe- 
ing B-17E’s, they were escorted by 
RAF and AAF pilots in Spitfires. These 
raids, such eye-openers to the British to 
the possibilities of daylight precision 
bombing, were all short run affairs. In 
a longer raid over the North Sea a few 
days later, as soon as the fighter escort 
turned back to England the last five of 
the eleven Fortresses were attacked by a 
swarm of Focke-Wulf and Messer. 
schmitt high altitude fighters. Net result, 
one Fortress severely damaged, but all 
returned safely to base after dropping 
bombs on their targets; three Nazi 
planes down in flames and nine others 
destroyed or damaged. More spectacular 
results have since been achieved by both 
B-17’s and B-24’s. 

All of which illustrates two things. 
At present long range bombers cannot 
have fighter interference all the way. 
It is when the escort fighters leave that 
trouble begins and is likely to increase 
as the mission flies farther into enemy 
territory: in other words, at the very 
time when the fighter protection is most 
needed it is not available. 

The other point is likely to make his- 
tory. This incident, backed by scores 
of similar examples of B-17’s in the Pa- 
cifie area and an increasing number of 
instances of British Stirlings and Lan- 
casters, proves that substantial progress 
has been made in the last year or s0 
toward the ideal of a heavy bomber able 
to look after itself independent of fight- 
er escort. Over and over again these 
bombers, and our two-engine Douglas 
A-20’s, Martin B-26’s and North Amer- 
ican B-25’s in every important theater 
of operations have demonstrated that 
their speed, heavy fire power and sturdy 
construction are more than a match for 
enemy anti-aireraft and fighter opposi- 
tion. The pay-off to date is a B-17E 
which returned with two engines out of 
operation, tail surfaces almost shot 
away, riddled by nearly 1,500 bullet 


holes. In their first six weeks of action 
over Europe, Fortress gunners shot 
down.40 German fighter planes. Only 


two B-17’s were lost. 
The average tactical range of Brit- 
ish and German single-seat fighters is 
(Turn to page 311) 
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THESE MACHINES ARE HELPING TO / 
kkk kk kA WIN THE BATTLE OF PRODUCTION. |* 
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cui a@)| HIGH SPEED BAND SAWS 





The time and money these 
superb machines save in the 
cutting of mild sheet steel 
up to 14-inch thick, and non- 
ferrous metals of greater 
thickness, formed or flat, is 
truly amazing. The answer 
is that they deliver over two 
miles of saw travel per min- 
ute without vibration; hence, 
slip through the work with 
the greatest of ease. 


Write for High Speed Metal 
Cutting Band Saw Bulletin 


x 





DI-SAWS 


These machines have reduced 
to minutes hundreds of jobs 
which ordinarily _ required 
hours. They average 70% time 
saving on inside and outside 
cuts on tools, dies, jigs, inside 
‘ and outside filing and polish- 

ing. Standard Model M-24 has 
j full 24” throat capacity. 


BIG BERTHA DI-SAWS 


with throat capacities of 36 
inches to 48 inches, and even 
larger if desired, make the ad- 
vantages of DI-SAWING appli- 


cable to work of practically all 
sizes, 


Write for DI-SAW Bulletin * * * 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 


VARIABLE SPEED 
BAND SAWS 


Particularly advantageous for foundry use, 
these machines supply the fastest known 
means of cutting off gates and risers of 
castings of any metal. Available in sizes 
to handle castings of practically any size. 




















Write for Variable Speed Metal Cutting 
Band Saw Bulletin 
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@ Built by Pratt & Whitney Aircraft 


Observe, 
Nazt Spy, and REPORT 


Take a good look at this picture, Nazi spy, and pass the word back to your 


BALL AND ROLLER 
BEARINGS 


master that these Wasps and Double Wasps will soon sting him where it 
hurts. Tell him that these are only a few of the thousands of airplane 
engines flowing in constantly increasing numbers from busy factories to 
warbound planes. Tell him that in each of them, S:[S Ball and Roller 
Bearings are giving the best they’ve got to defeat him. Tell him that a sky 
full of planes with Si0SF-equipped engines is due to send him to his 


doom. If you don’t, we will. 5152 


SASSI” INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILADELPHIA, PA. 
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(Continued from page 308) 


600-700 mi., with a radius of action of 
200 to 250 mi., or 35 percent. In heavy 
action, as a practical matter, it is con- 
siderably less than this maximum figure. 
According to The Aeroplane, clear-cut 
air supremacy can hardly be achieved 
with present equipment (Hurricanes and 
Spitfires) beyond a radius of 75,180 mi. 
Most American fighters and the Jap 
Zero have a maximum range of about 
900 mi., the P-38 traveling considerably 
further. To increase the range for ferry- 
ing or strategical purposes jettisonable 
belly tanks have recently been provided. 
Until the difficulties of a genuine long- 
range fighter are resolved, and there are 
obvious advantages in having a fighter 
plane with sufficient gasoline capacity 
to stay in the air several hours, a par- 
tial solution will continue to be found 
in the use of fast, heavily armed two- 
engine bomber fighters, like the formida- 
ble Messerschmitt 110, tough, speedy 
Douglas A-20 or the powerful British 
Beaufighter. The latter two incidentally, 
are far and away the best night fighters 
now in operation, a highly specialized 
job in itself. 

Thus the fighter, with all the conflict- 
ing qualities of speed, climb, firepower, 
maneuverability, visibility, ease of hand- 
ling and maintenunce added up, and 
with range thrown in for good measure, 
becomes more of a compromise than any 
other airplane type. The Army Air 
Forces award the design of a new type 
to manufacturers as a result of a com- 
petition based on announced general 
specifications. Merit is measured in 
terms of: (1) Performance, including 
speed, range and ceiling, 350 points; 
(2) engineering features, including 
structure, armament, powerplant and 
equipment installations, and mainte- 
nance, 350 points; and (3) military fea- 
tures, including generai suitability, land- 
ing and takeoffs, arrangement of guns, 
ete., 300 points. 

Too few people realize that many of 
today’s first-line military airplanes are 
the result of tried and proved designs 
brought out six years or more ago, vast- 
ly improved as to speed, ceiling and 
firepower, but still essentially the same 
craft. 

In the fighter class the best examples 
are the Hurricanes and Spitfires. In 
1934 the British Air Ministry issued a 
specification for an eight-gun fighter 
with 1} hr. range at full throttle. (The 
knock-down, drag-out fight to get the 
eight 303 guns into the specifications 
was something else again. Such heavy 
armament was unheard of in those days, 
but the coneentrated shotgun firepower 
thus provided saved England in 1940.) 
Using the Rolls Royce Merlin, both 
fighters were test-flown in 1936, came 
Into limited production in 1937, and 
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the first squadrons were outfitted in the 
summer of 1938. The Hurricane had a 
top speed of 335 mph., and the Spitfire 
365. Improved versions of the Merlin 
and design refinements have more than 
kept pace with the demands for more 
protective armor and increased fire 
power, as the newest models are five to 
ten mi. faster than the originals and, in 
the case of the Spitfire Mark V the 
critical altitude has been boosted. 

The German Messerschmitt Me-109 
was brought out in 1936 and came into 
full production in 1937, its final design 
having been largely influenced by real 


combat experience gained in the Span- 
ish Civil War. The same is true of 
the newer Russian fighter planes. This 
conflict set the seal on the monoplane 
with retractable landing gear as the 
fighter type of the immediate future. 
The Me-109 was originally designed for 
an engine of 650 hp. and was the first 
fighter to use a 23-mm. shell cannon fir- 
ing through the propeller hub. With- 
out material change of design the 
power plant has been successively 
stepped up to 850, 1,050, and now 1,150 
hp., in the 109F. These successive re- 
juvenations brought the original speed 








POLISH "EM OFF WITH 


They're TOUGH 
and D0 
Their STUFF! 


Commandos of the 
grinding wheel indus- 
try — the first small 
wheels mounted on 
steel shanks and lead- 
ing the way today with 
smoother, more rapid 
grinding, polishing and 
finishing of difficult 
jobs. 


Chicago Mounted Wheels—the result of 45 years of KNOW HOW— 
come in a wide range of styles on different size shanks, for use with any 


portable or flexible shaft grinder. 


Several special-formula abrasives. 


give 150% to 300% longer service. More than 200 shapes, all mounted 


and rarin’ to go. 


HI-POWER GRINDER—A real production tool. A 3-pounder with enough power to drive 


a 24%” diameter wheel. 


17,000 r.p.m. In case with accessories, $38.50. 


TEST WHEEL FREE 
If you have a grinding problem, send for a Survey blank. which you'll find easy to 
fill out. Upon its return, our abrasive engineers will analyze it and send you without 
charge the trial wheel they recommend for your particular job. 


LATEST CATALOG—Packed full of com- 
prehensive information and pictures. You'll 
be interested. Send for copy. 


CHICAGO WHEEL & MFG. CO. 
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(101 W. Monroe St., Dept. AV, Chicago, Ill. 
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; of 265 mph. to 365 or better. Armament 
i. has remained the same, but after the 
i. failure of the Luftwaffe to smash the 
; Soviet Air Force during the summer of 
1941—an operation in which the Me- 
109E model was counted upon heavily— 
this fighter began to appear with pro- 
tective armor plate. Recent reports from 
Russia indicate that the still newer Me- 
109G is in action, as a high altitude, 
partly armored fighter with a Daimler- 
Benz 603 liquid-cooled engine of 1,600- 
1,700 hp., armed with three cannon and 
two machine guns. The Me-109 has 
probably reached its limit in this new- 



























est model, but it still packs plenty of 
punch, 

The year 1936 saw the advent of an- 
other famous fighter which was to make 
history, the Curtiss Hawk 75 which ear- 
ried the Army Air Corps designation P- 
36. Powered by a Wright Cyclone or 
Pratt & Whitney Twin Wasp 850-hp. 
radial aircooled engine it had a speed of 
slightly over 300 mph., somewhat faster 
than the Me-109 but slower than the 
Hurricane and Spitfire of the same 
vintage. All but the P-36 used V-type 
liquid-cooled engines. The decided edge 
in speed which this engine produced, 
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“Yankee” Spirals. 
A size for every purpose. 





“Yankee” Ratchet Hand Drills 
with five ratchet adjustments. 








“YANKEE 


make good me 


North Bros. Mfg. Co. 





“Yankee” Vises. 
A complete range of sizes 





“Yankee” Ratchet 
Tap Wrenches. Avail- 
able in three sizes. 
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, Phila., Pa., U.S. A. 
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accentuated by racing records by souped. 
up models, helped to swing Air Corps 
procurement policy toward it for the 
fighter planes. The highly successfyl 
P-36 was slightly redesigned to take the 
new liquid-cooled Allison V-1710 (then 
turning up 950 hp.) as the YP-37, 
which was developed into the P-40, 4 
3, C, (British Tomahawk), and the 
P-40D and E (Kittyhawk) with much 
heavier fire power, self-sealing gasoline 
tanks and increased armor. The newest 
model P-40F or Warhawk has the Paek. 
ard built Rolls Royee Merlin XX ep. 
gine and has a higher critical altitude 
and service ceiling.than the earlier mod- 
els, and according to reports from the 
various fighting fronts is already show. 
ing up in favorable action, although no 
details are releasable. 

The one Army fighter which useg 4 
radial air cooled engine, the Republie 
P-47 designed by Alexander Kartveli, 
can also trace a lineage back through 
the smaller P-43, and more indireetly 
to the P-35. Improved cowling, exter. 
nal streamlining, a highly efficient sys. 
tem of ducts for air cooling and turbo- 
supercharger, have combined to make 
the P-47 a speedy, powerful high alti- 
tude fighter. 

The German Focke-Wulf 190, de 
signed by Kurt Tank, draws many fea- 
tures from an early ancestor, the FW- 
159, first brought out in 1934-35. The 
F'W-190 is powered with a BMW 80l 
14-cylinder, two-row air cooled radial 
engine of about 1,600 hp., and has a 
top speed of about 375 mph., with good 
rate of climb.* A newer version, pow- 
ered by a BMW 802 engine of 2,000 
hp. is coming into production and 
should prove to be a very tough cus- 
tomer. The Jap Zero also uses a 14 
eylinder radial of about 1,000 hp., with 
a top speed of about 340 mph. 

The British are standing pat on 
liquid-cooled engines for their fighters. 
The Bristol Beaufighter was originally 
powered with two Bristol Hercules 14 
eylinder radials of 1,150 hp., but in the 
new Beaufighter Mark II they switched 
to liquid-cooled Merlin XX’s, giving it 
greatly improved speed, rate of climb 
and service ceiling. The Army Air 
Forees is going ahead with developments 
of both liquid-cooled and _aircooled 
types of higher power than anything 
now in production. 


Heavy Bomber Development 
So much for fighters and their et 
gines. The story on bombers is sub- 
stantially the same. An_ outstanding 
example is the Boeing model 299,°* Ait 
Corps B-17. This was designed in 1934 


* Also see pages 228 and AviaTION, Octo 
ber, 1942, page 233. 

** Also see The Truth About Our Bombers. 
AVIATION, October, 1942, page 96. 


(Turn to page 315) 
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» Bombers, 


‘Let’s make 


our Planes 


VVfolaish ake) molt ls Pilots 






AMERICAN pilots have proved they 
can outfly and outfight any enemy, 
man for man—even when enemy num- 
bers have the edge. Let's make our 
planes worthy of our pilots—give them 
the best quality, in every detail, that 
money and ingenuity can produce. 


Quality of product has always been the first consid- 
eration of the Boston Insulated Wire & Cable Co. 
The constant endeavor is to combine the best mate- 
rials with the best design and workmanship. 


From performance tests, B.I.W. aircraft cables sur- 
pass Army and Navy standards, particularly in 
reference to high altitude conditions and hot desert 
temperatures. a 


B.I.W. cables can be baked at 250 deg. F. and then 
bent without cracking at minus 70 deg. F. They 
embody the use of synthetic compounds that do not 
become brittle or mash out of shape, no matter what 
the flight conditions. 


B.I.W. cables are designed to operate at high cur- 
rent ratings, to have long life in service, and yet are 
small in diameter. 


B. I. W. 


U.S. Navy O ficial Photo 


@ B.I.W. supplies all the types of electric cables 
that aircraft require. 


SPECIAL RADIO CABLES 


Cm 


Specification 47024. Many types of shielded cables for aircraft radio 
installations. 


COPPER OR ALUMINUM BRAIDING BONDING CABLE AND ANTENNA 
WIRE FLEXIBLE CO-AXIAL TRANSMISSION 


LIGHTING AND POWER IN ALL SIZES 


(Mi 1HT8 






Spec. AN-J-C-48 and revisions 


SHIELDED LIGHTING AND POWER 


WIZ 
% 40 6s . ~ 

> yyy ayy SY ES NSP PII FP 
de P . —“~ 


Spec. 95-27273 and revisions 


MULTIPLE CONDUCTOR LIGHTING AND POWER CABLES 





The proper number and sizes of the above wires combined in one 
cable to supply a specific apparatus. Each cable shielded and covered 
with rubber or synthetic compound sheath in accordance with air- 
craft specifications. 


BOSTON INSULATED Wire & CABLE Co. 
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61 Bay St., 
BOSTON, MASS. 
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RATINGS 2 TO 150 AMPERES 


Automatic and Manual-Reset 
Push-Button Types 
Switch Types 
and Push-Button 
Indicating Types 


KLIXON PSM MANUAL-RESET CIRCUIT BREAKER — has 
performance characteristics similar to KLIXON PM Breaker. Mount- 
ing dimensions are same as standard AN Mechanical Toggle Switches. 
Ideal for compact, space-saving panel mountings. Has self-locking 
inserts for mounting. Plain or luminous tip on push-button. Ratings 
2 to 35 amperes. 








314 















KLIXON PLM MANUAL. 
RESET CIRCUIT BREAKER 
—opens on harmful overloads, 
thereby insuring snap-action 
protection for circuits. Can be 
manually resec when overload 
1s cleared. Notaffected by 
shock or vibration. Light 
weight and rugged. Ratings 
range from 25 to 150 amperes. 
 Samaaa reset type also avail- 
able 





KLIXON PM (NAF-1131) 
MANUAL-RESET CIRCUIT 
BREAKER — protects circuits 
from harmful overloads but is 
not affected by harmless tran- 
sient shorts. It is ‘‘trip-free,” 
comes with or without lumi- 
nous tip on: burton... Ratings $ 
to 40 amperes. Automatic 
reset type also available. 














KLIXON D-6364 SWITCH 
TYPE BREAKER — heavy- 
duty type. Ratings of 35-120 
amperes available. Opens on 
overload and can be manually 





reset. Available in ‘‘trip-free” 
or ‘‘non-trip-free’’ style. Lumi- 
nous tip available if specified. 
Smaller size (C-6363) alsoavail- 
able, is °4"’ wide, and is avail- 
able in ratings up through 30 
amperes. 


KLIXON D-6750- 2 TYPE BREAKER — indicating push- 
button type. In ‘‘open”’ position button moves out 39’, exposing 
three bands, one being luminous so indication 1s given under all 
conditions. Can be opened only by current overload. Ratings of 
15-50 amperes Built-in ““Shunting Switch’’ makes unit ‘‘non- 
trip-free.”’ 








I SPENCER THERMOSTAT COMPANY 
ATTLEBORO, MASSACHUSETTS 


Manufacturers of 


Thermostats and Temperature Controls for Aircraft Cabins, 





Radios, Engines ana Instruments 
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(Continued from page 312) 
as the world’s first long-range four-en- 
gine heavy bomber to be the keystone of 
an American striking air force. It was 
test-flown in 1936 and its development 
by adding supercharging for high alti- 
tude operations, leak-proof gasoline 
tanks, heavy defensive fire power from 
50 calibre machine guns firing from all 
arngles—many from power-operated tur- 
rets—is a story full of examples of 
pioneering ingenuity. Its European 
vindication, after years of criticism, and 
equally amazing performance in the 
Pacifie area, as a tough customer both 
offensively and defensively, speak for 
themselves. The original engines were 
850-hp. Wright Cyclones, which have 
been successively stepped up to 1,250 
hp., or a total of 5,000 hp. The B-17E 
in production by Boeing, Douglas and 
Vega has a top speed of over 315 mph. 
and weighs more than 30 tons, 10 tons 
of which is fuel and bombs. 

Another interesting case history is 
that of the Heinkel He-111K, one of 
the mest widely used bombers of the 
Luftwaffe. In late 1935 a fast, nicely 
streamlined twelve-place “commercial” 
airliner known as the Heinkel 111 was 
placed in service with the Lufthansa. 
Soon, however, a faster version came 
out, equipped with two Daimler-Benz 
600 engines of 650 hp., the same engine 
as the original Me-109. With a speed 
of about 235 mph., it went into service 
with the Luftwaffe and was used in 
Spain. It was further stepped up with 
800 hp. Jumo 211’s, then 1,000-hp. 
Daimler-Benz 601’s and finally, as the 
Heinkel 111K-5 with D/B 601A’s of 
1,150 hp. With these modifications and 
other improvements, top speed went 
from around 200 to about 275 mph., 
the original armament of three 7.7-mm. 
machine guns was doubled and a 23-mm. 
shell cannon added, all manually oper- 
ated. (In fact, the Germans have been 
very backward in their use of power- 
operated turrets.) Still widely used, the 
He-111K has a service ceiling of 24,000 
ft. and a range of 2,000 mi. with a light 
bomb load. 

Up to the advent of the British four- 
engine heavies, one of the most con- 
sistently successful long-range bombers 
was the Vickers Wellington, “Wimpy” 
for short, and familiar in this country 
as the plane in the motion picture “Tar- 
get for Tonight.” The prototype ap- 
peared in 1936, the first production job 
in late 1938, and by the middle of 1939, 
Just before the kick-off of World War 
II, an RAF Bomber Command squa- 
dron received its equipment of Welling- 
tons, powered by Bristol Pegasus nine- 
¢ylinder air cooled radials of 965 hp., 
With a speed of 235 mph. at 15,000 ft., 
its critical altitude. Wicked looking 
gun turrets with two .303’s in the tail 
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and nose and one from cabin windows 
on each. side provided good defensive 
armament. Range was about 1,500 mi. 
with a ton and a half of bombs. Its 
unique geodetic construction made for 
slow production but was exceptionally 
sturdy. Wellington Mark II came out 
in early 1941 with two Rolls Royce Mer- 
lin X’s of 1,150 hp., which improved 
speed, ceiling, range and bomb load. 
The Mark III and Mark IV are now 
in service, powered respectively by Bris- 
tol Hercules and Pratt & Whitney Twin 
Wasps, both 14-eylinder aircooled ra- 
dial engines of 1,300 to 1,400-hp. 


No Substitute for Time 


These examples of fighter and bomber 
development in Britain, the United 
States and Germany are far from ex- 
haustive, but illustrate the immense 
value of having well established designs 
ready before the shooting starts. Many 
other examples could be given to show 
the time required before a brand new 
design is ready to be put into full seale 
production and combat operation, but 
two or three will suffice. The Bell P-39 
Airacobra was designed in 1937-38, the 
prototype test flown in the spring of 
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Drill out the old rivet, insert a Cherry 
Rivet, head it with a special gun from 
one side only (no bucking bar is need- 
ed), trim the stem flush and the job is 
finished. This positive mechanical ac- 
tion of Cherry Rivets gives high shear 
and fatigue values to the finished work. 

Millions of Cherry Rivets are being 
used by plane manufacturers to save 
time and get better results in the blind 


4b dha 


Cherry Rivet 


Diagram shows how man- 
dril, when pulled by gun, 
heads rivet, expands the 
shank and permanently 
plugs the rivet. The man- 
dril is trimmed flush with 
the rivet head. 


REPLACING RIVETS IN A WING TIP 








or hard-to-get-at spots in new plane 
construction. Field service and repair 
men are likewise depending upon 
Cherry Rivets to speed their work. 


Price Reduced—tThe ever increasing 
use of Cherry Rivets has resulted in a 
price reduction through improved mass 
production. It is now practical to use 
them in many places where it was for- 
merly considered inadvisable from a 
cost standpoint. The complete story on 
Cherry Rivets and their application will 
be furnished on request. 


MANUFACTURED UNDER U. S. PATENT NUMBER 
2,183,543 AND OTHER PATENTS PENDING 

































Cellulose nitrate and acetate 
butyrate, clear and pigmented; 
also thinner. 

* 

Manufactured strictly according 
to Army-Navy specifications. 
* 

Also: zinc chromate primer, 
lacquers, enamels, surfacers, 
sealers, etc. 



















Scud FOR THIS FOLDER 


Describes our facilities ..shows 
how we can best serve you. 







TESTOR CHEMICAL CO., 2300 CHARLES ST., ROCKFORD, ILL. 























INDUSTRIAL CHEMICAL 
COMPOUNDS 





MAIL THIS COUPON TURCO PRODUCTS; INC., 22-112 








Turco Products, Inc., manu- ! 6135 S. Central Ave., Los Angeles 
factures a line of industrial : Please send me FREE literature on materials, methods 
chemical compounds, spe- : and procedure pertaining to the operations checked below: 
cialized for various opera- 5 NAME TITLE 
tions of production and : jane 
maintenance in every in- 

ADDRESS STATE 





dustry. They are used for 
such operations as metal 
processing; preparation of 
surfaces for painting and 
plating; degreasing and 
decarbonizing of all kinds 
of machine parts; removal 
of and prevention of cor- 
rosion; maintenance of 
equipment and similar or 
related operations. 


I’M INTERESTED IN THE OPERATIONS WHICH 
§ HAVE CHECKED (i): 


D2 Acid Pickling 

CL) Aluminum Spot Welding 

() Anodizing 

CL) Cadmium Plating 

CL) Chemical Vapor Cleaning 

L) Chromatizing 

(J Cleaning Metals Before 
ne 

(Z Cleaning Prior to Plating 

CL) Cold immersion Cleaning 

Lj Cold Spray Cleaning 

(] Floor Maintenance 


(C1 General Plant Maintenance 
CL} Glass Cleaning 

CL) Hot Immersion Cleaning 

_} Magnesium Processing 

CL) Paint Camouflage Cleaning 
C) Paint Dept. Maintenance 
CZ Paint Stripping 

L_] Phosphatizing 

CJ Scale Removal and Control 
C2 Stainless Steel Processing 
C0 Steam Boiler Maintenance 


SSSSSSSSRSRSESSSSSSSSSESSSSSESSSSSSSSESSSSBeeeeaeaeeee 

ANGELES FAC 

— (oR co Propucts, (NC. 298. 
ae AND CHICAGO 





: ; HEAD OFFICE: 
>? 6135 S. CENTRAL AVE., LOS ANGELES 


ntatives and Warehouse Stocks in All Principal Cities 











1940, good production was reached by 
autumn of 1941, and it was thrown into 
action on various fronts during spring 
of 1942. The twin-engine Lockheed 
P-38 was test-flown across the country 
in February, 1939, in about 74 hr., hit. 
ting over 400 mph., while crossing the 
Alleghenies. It has an official NACA 
rating of 404 mph. at 16,600 ft. How. 
ever, it was thought to be too heavy— 
around seven tons—and in all nearly 
2,000 changes were made down to the 
model P-38E, which was in good pro- 
duction from late 1941, and in action by 
late spring of 1942. 

The Republic P-47 is the first Ameri- 
can fighter designed since the outbreak 
of war to see action. Based somewhat 
on the Republic P-43, the only Army 
Air Forces fighter type using a radial 
air cooled engine, the Turbo super. 
charged P-47 design was completed in 
September, 1940, the prototype was 
test-flown in May, 1941, improvements 
made and limited production achieved 
by the spring of 1942. The advanced 
model is coming off the lines at the 
parent factory in good volume and two 
other plants are now going into large- 
scale production. 

These three fighters as well as the 
Curtiss Hawk series, went through the 
usual sequence of design award, proto- 
tvpe, exhaustive tests, award of con- 
tract for production in quantity, then 
tooling-up at factory. The Martin B-26, 
fastest and most powerful of its type 
in the air, broke this tradition by tool- 
ing up for quantity production first on 
the chance of success and a resuiting 
large contract. When the first B-26 
flew in late November, 1940, it was a 
production model and several others 
were nearly ready. It is now well 
known that it landed too fast, and there 
were the usual bugs to be ironed out. 
This has been done, at least two full 
years were saved, and now the plane is 
doing its deadly damnedest on a dozen 
fronts, deubling in brass as the world’s 
fastest land based torpedo bomber in 
the actions at Midway and the Aleu- 
tians. 

Other planes are now coming along 
on this telescoped plan, as our greatest 
battle has been against time. Some of 
these have already been test-flown and 
will be in production by next spring 
and, speaking generally, the speeds, 
bomb loads, fire power, ceilings, and 
renges of these new bombers and fighters 
will be breath-taking. A prineipal fae- 
tor in this stepped-up performance will 
be improved engines, with or without 
the use of higher-octane gasoline. 


Looking at the Record 


When all is said and done, however, 
the acid test of a military airplane 8 


(Turn to page 319) 
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i ; Through the stratosphere wing the army’s new pack horses. 
Serving with the And with the planes of the Air Transport Command —as with 
Cloud Freighters other war machines which need direct current from an A. C. 


source —I. T. &T. Selenium Rectifiers are delivering the goods. 


Unusually compact and light in weight these rectifiers are 
ideal for aircraft use. They have no moving parts to wear out 
or fail. They operate dependably over a wide temperature 
range and at extremely high altitudes. . « 


¢ 


Consulting engineering services available for specific requirements. 
Address Department D for descriptive bulletins. 





General Offices: 1008 Passaic Ave. 


lnfernational Telephone & Radio Manufacturing Corporation txt Rewart, New se 
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SLEEVE TYPE BEARINGS 


ya 


for any type AIRCRAFT 


@ Sleeve type bearings for modern aircraft require 
new, high standards of precision and accuracy. This is 
Jor the true of all planes from the giant bombers to the “grass- 


ENGINEER hoppers” and likewise true of all aircraft equipment. 


a eo It was an easy matter for JOHNSON BRONZE to meet 
cover all the fundamentals the rigid requirements of the aircraft industry. Our 
of sleeve type bearings complete facilities plus our more than thirty years 
such as Design, Alloys, . : ; , 
exclusive bearing experience enabled us to do the job 


Lubrication, etc. Write for 
your free copy. RIGHT .. . from the start. 


Why not permit JOHNSON BRONZE to help you in 
securing your bearing requirements? As manufacturers 
of every known type of sleeve bearing, we can assist 
you in selecting the correct bearing for every appli- 
cation. There is a Johnson Engineer as near as your 
telephone .. . ready . . . willing and capable to serve 
you. Write or wire— 


JOHNSON BRONZE COMPANY ie 
C/fecve BEARING HEADQUARTERS 
620 SOUTH MILL STREET * NEW CASTLE, PA. 
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(Continued from page 316) 


its record in combat. Do fighters knock 
off enemy fighters and bombers, or do 
they get knocked off? Do bombers get 
through to their targets, drop their 
loads accurately, and get back to do it 
again, despite enemy fighter and anti- 
aircraft opposition? On the whole, so 
far in this war, the combat record of 
American planes has been good, and it 
is getting better fast. Our heavy bomb- 
ers have turned in amazing perform- 
ances, and the new B-17F’s and B-24- 
E’s in large-scale pooled production 
have been further improved with far 
greate bomb loads and flexibility be- 
tween range and load. Our medium 
bombers are highly praised for their 
speed, striking power, and high degree 
of invulnerability. The A-20’s and B- 
25’s are powered by Wright 14-cylin- 
der Cyclones of 1,700 hp. and the B-26 
by Pratt & Whitney Double Wasps of 
2,000 hp. As a matter of fact, except 
the practically untried Dornier DO-217- 
E2, powered by two BMW 802 18-cyl- 
inder 2,000-hp. radials, there are no 
medium bombers anywhere to match 
them. * 

In the fighter class it is admitted that 
for high altitude work we have not yet 
been able to match the best fighters of 
Britain, Germany and Japan, but the 
high-flying P-38 and P-47 will soon be in 
wide-scale service, and on the basis of 
tests and operational reports to date 
should amply take care of things “up- 
stairs.” Accounts of the performance 
of the P-38’s in the Aleutians and the 
southwest Pacific indicate that their 
speed, rapid climb, high ceiling and 
terrific fire power are just what the 
doctor ordered to rub the rim off the 
Jap Zero, and this combination of qual- 
ities, together with a much longer oper- 
ational range than the Spitfire, should 
prove equally effective against the 
Focke-Wulf 190 in the European area. 
In the lower levels, where much of the 
fighting still takes place, our fast, well 
armed and well protected P-39’s and 
P-40’s are shooting down enemy planes 
on all fronts, in some areas on a better 
than 4-to-1 basis. The British are im- 
mensely pleased with the North Ameri- 
can P-51, which not only handles beau- 
tifully and is easy to service, but is 
said to outrun the speedy Spitfire at 
levels below 20,000 ft. 

In the widely scattered theaters of 
operation, supply and service is a vital 
consideration, and our rapidly expand- 
ing world-wide air line under the Air 
Transport Command, and maintenance 
set-up of the Air Service Command’s 
Overseas division have become as im- 
portant as any of the fighting outfits. 

The ability to eliminate bugs, and 
work is really essential battle-proven 
changes is a test for our American sys- 
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Demand these labels 


when buying uniforms 


UNIFORMS OF REEVES 
ARMY TWILL 
CAN TAKE IT! 


Pilots who fly in the service and ground 
men who service the flyers both demand 
uniforms that stand up under all con- 
ditions of work and weather. So insist 


































these uniforms be made of Reeves 


famous fabrics. 


Uniforms made of Reeves Army Twill 
meet exacting vernment Tests 
for better wear, longer life, and_ color 
fastness. Its fabric vitality keeps it ‘‘in 
shape’’ under trying conditions. 


GLENGARRIE POPLIN for matching 
shirts. A durable, stylish fabric that 
comes in a wide range of colors. Both 
fabrics are Sanforized* against shrinking. 


*Fabric shrinkage not more than 1%. 
(U. S. Government Test CCC-T-19I-a) 


See your nearest dealer for 
uniforms, sport and work 
clothes made from _ these 
famous fabrics, or write for 
colorful leaflet to: 


wre 





























¢ Wiry Joe, long a leading 
: manufacturer of replace- 
ment wire and cable for the automotive 
of industry, is also an important source of 
a supply for electric wire and cable for 
the aviation industry. 

The Wiry Joe “Aviation” line covers 
every need—starter cable, high-tension 
cable, primary cable—original or re- 
placement. Wiry Joe also manufactures 
welding cable. 

Every Wiry Joe “Aviation” cable is 
a quality cable, built to meet army and 
navy specifications, and produced 
under the Dostam Method of manufac- 
ture for high efficiency, long life, de- 
pendability and uniformity. 

Inquiries concerning wire or cable 
for any type of service will be promptly 
answered. 
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Lighting Cable 





Susi Demiioctes Cable 


Ignition Cable 
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cs, Available in both shielded and 
a. unshielded constructions 


























tem of  flexible-quantity 
avoiding the danger of Germany’s ori- 
ginal over-confident freezing of designs. 
There are indications that the Nazis have 
corrected this to some extent in that the 
FW-190 fighter and Do-217E-1 bomber 
have been in operation about a year 
with 1,600-hp. engines. These two air- 
planes, designated FW-290 and Do- 
217E-2, may well prove to be serious 
contenders for a place in any list of 
the world’s “best” planes. However, 
new American designs hinted at above, 
and British models should be in opera- 
tion as soon as these Luftwaffe planes, 
and there is little doubt that the quali- 
tative edge of United Nations’ military 
aircraft will continue to be maintained. 
Already we are ahead on a monthly pro- 
duetion basis and this advantage will be 
further increased. Incidentally, in any 
selection of the “best” planes, the main 
point of this article should be kept in 
mind—a particular airplane is “best” 
suited for its designed purpose. With- 
cut a common yardstick, comparisons 
between planes are frequently unfair. 
To cite one example, in the heavy bomb- 
er category it may be freely granted 
that the British Lancaster is “best” at 
the moment for very heavy night bomb- 
ing of Germany, but any list that fails 
to take account of the amazing ’round 
the world record of the Boeiny B-17 
and Consolidated B-24 will hardly gain 
acceptance by a majority cf aviation 
authorities. 

No country has a corner on aeronau- 
tical developments, and the for 
quality calls for research and still more 
research. Air power is today proving a 
decisive factor on many of the fighting 
fronts, and will eventually lead the way 


race 


to victory. But victory alone is not 
enough. Peace and goodwill are the 


only worthy goals, and here again air 
power can show the way. 





Side Slips 
(Continued from page 195) 


man enemy, for the sea birds flew to bat- 
tle both from the land and from their 
floating cotes. Some of these floating 
cotes were dashed beneath the waters, 
but before they went their winged Wild- 
cats and Avengers bred by Grumman 
and their Douglas-bred Dauntless and 
Devastators took many, many times 
more of the yellowman’s floating cotes 
and forts. 

Even the giant egg layers worked 
against the critics. Not only did they 
lay eggs precisely in the appointed parts 
of the earth but these Boeing and Con- 
solidated-bred Flying Fortresses and 
Liberators proved to have a striking 
power almost beyond the imaginations 
of some of the critics. The little yellow- 


a 


production, 





men called these birds four-engine pur. 
suit ships, so effective was their striking 
power. 

Such actions bode ill for the critics, 
leaving them farther and farther ont 
upon the limbs of their predictions. More 
amongst the multitudes began to say, 
in the quaint jargon of the day, “Let's 
look at the box score.” And ye old box 
score made very good looking indeed, 

And as more of the multitude turned 
to the box scores the words of the critics 
lost in their market value; no longer 
did they and booksellers reap harvests 
of gold; no longer did the journals of 
the day give space to their carpings, no 
longer did people flock to the lecture 
halls to hang upon their words. 

And there finally came a day when 
one of the multitude, hearing the crities 
quoted as oracles, rose to his feet and 
demanded, “Just who the hell are these 
guys who say our warbirds have such 
a stench?” 





Speed Propeller Production 


(Continued from page 151) 


It was also determined that in order 
to produce the required volume on one 
machine it would be necessary to pro- 
duce three complete retainers for each 
pass or stroke of the machine. 

Now the rectangular bar stock is fed 
through a trough into the machine by a 
hydraulic floating clamp, which elimi- 
nates distortion of the bar stock and 
friction in the feed mechanism. 

Instead of milling out the center of 
the bar stock, three slotting broaches cut 
in from the side of the bar stock to an 
accurate tolerance and thus three indi- 
vidual pieces are slotted at one stroke. 
The bar then automatically feeds to the 
next position with special index features 
assuring proper alignment. 

The second operation is the forming 
of the three radii on the opposite side 
of the bar from the side which has been 
slotted. This is done by means of 4 
special forming broach. Again the bar 
feeds to the next position and the piece 
is indexed. 

The third operation is the parting of 
the first three units—those which have 
been slotted and on which the radii have 
been formed. This is done by means of 
hacksaws operating as broaches. 

When the machine is in operation and 
the bar stock has started to feed, all 
three operations are performed simul- 
taneously and at each stroke of the ma- 
chine three complete units are ejected. 

An analysis made since this specially 
tooled LaPointe broach has been in op- 
eration discloses that the cost per unit 
for the spring pack retainers has been 
reduced 75 percent. 
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LOOKING FOR TROUBLE 


_ keep the Allies’ supply lines open, to enable us to dispose men, 
munitions and food where they are wanted, demands utmost 
efficiency to the last detail. 


Aircraft looking for trouble and ready to destroy the menace that 
comes from under the sea, ships, guided by men ceaseless in their 
vigilance, dodging this trouble, all are dependent on the absolute 
reliability of engines both in aircraft and ships. 


The job of work Vokes Filters have to do is to ensure that the air, 
oil and fuel oil servicing engines is free from impurities so that 
maximum power and speed and complete dependability can be 
assured. Vokes Filters, under the severest battle conditions in all 
areas of fighting on land, sea and in the air, have stood up to demands 
made on them. Exacting tests in nearly three years of war in all 
branches of the services has substantiated the claim for Vokes Filters 
—99.9 per cent. FILTRATION EFFICIENCY UNDER ALL CON- 
DITIONS. 
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TOP—VOKES OJL FILTER FOR AIRCRAFT. 
CONTINUOUSLY REMOVES ALL IMPURITIES 
TO 0.00004 _ _=siIN. DIA. RESISTANCE 
NEGLIGIBLE, NO INTERRUPTION OF OIL 
CIRCULATING. 


BOTTOM—VOKES AIR FILTER FOR AERO 
ENGINES. STANDARD TYPE FOR MOST 
FIGHTING AIRCRAFT. 


THE ARTHUR S. LEITCH CO. LTD., 
1123 BAY STREET, TORONTO, CANADA 


E. CANTIN, 10! PARK AVE.,..NEW YORK 


Vi & Nol Aa ‘EILTRATION EXPERTS 
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Receives the sbamy-Navy “EC” schuad 


On LEADERSHIP rests the responsibility for 
getting things done.” 

Only short months ago, the instrument goal in 
this mechanized war seemed unattainable. In almost 
unbelievable quantities instruments were needed for 
our huge plane program—for a two-ocean navy—for 
tanks, guns and walkie-talkies — for our arsenals 
and factories — and for countless new devices of war. 

To approach this goal meant far more at WESTON 
than the mere addition of factory and laboratory 
equipment, and the usual worker-training program. 
It meant imparting to untrained-hands the skill and 
instrument sense which ordinarily takes yeats to 


acquire. For it’s this rare instrument sense, backing 
up sound engineering, which has been responsible 
for WESTON’s continued leadership. 

This “E” award to the workers at WesToN—the 
first to any group in this specialized field—means rec- 
ognition of their efforts in striving to attain the goal 
in numbers, while never relinquishing the. WESTON 
quality ideal. 

And to our courageous fighting men everywhere, 
it conveys the assurance that they can depend on the 
men and women at WESTON to continue furnishing 
the essential instruments in ever increasing quanti- 
ties... until victory is won. 


. 


WESTON ELECTRICAL INSTRUMENT CORPORATION, NEWARK, N. J. 


322 AVIATION, November, 1942 











Heliarc Welding 
(Continued from page 147) 


a magnesium bearing ore, are in Mon- 
tana, Washington, and British Colum- 
bia. 

Contrary to popular belief, magne- 
sium alloys are not inflammable when 
properly processed; in fact they are 
more resistant to direct flames than 
aluminum alloys. Although magnesium 
alloys are 35 percent lighter than alumi- 
num alloys and 21 percent of the weight 
of steel per unit volume, their weight 
strength ratio is comparable to alumi- 
num alloys, and they possess the design 
property of stiffness and rigidity that 
cannot be obtained in other alloys. With 
these properties of magnesium alloys in 
mind, together with the rapid produc- 
tion method of attachment and aero- 
dynamic advantages which heliare weld- 
ing presents, the future use of mag- 
nesium alloys for the fabrication of 
structures, especially in aircraft, should 
be greatly enhanced. 

Magnesium castings containing foun- 
dry defects have been repaired with 
this process and welds equal to or 
stronger than the surrounding metal 
have been obtained. The weld metal is 
much more dense than that of the sur- 
rounding cast metal and far less sus- 
ceptible to corrosion. Almost any thick- 
ness of cast metal that can be poured 
may be readily welded with this process. 

Welding rod of the same alloy as the 
parent metal is usually used for cast- 
ings and wrought alloys. The weld in- 
got appears to have better corrosion- 
resistant properties than the parent 
metal in salt spray tests. The weld bead 
appears to be cathodic to the adjoining 
metal, which causes minor pitting of the 
original metal adjacent to the weld 
under severely corrosive conditions. 

The tungsten electrode is very slowly 
alloyed with the weld metal and natu- 
rally in a period of time the tungsten 
electrode must be replaced. No notice- 
able increase in the corrosion rate of 
heliare welds in magnesium alloys be- 
cause of the presence of tungsten has 
been noticed. 

Heliare weld ingots have in general 
an extremely fine grain with practically 
no grain enlargement adjacent to the 
bead, indicating that there is a mini- 
mum of heating effects on the adjacent 
metal. This accounts for the very good 
Weld efficiencies obtained on_heliare 
welded alloys. 

Dowmetal J-IH magnesium alloy, 
heliare welded, has approximately 95 


percent of the parent metal strength in 
the weld area. However, at present 
the design safety factor for welded 
dowmetal J-IH assemblies is 75 percent 
of the strength of the parent metal. 
These strength values are based on butt 
welded joints. Fillet, lap, edge, or cor- 
ner welds are weaker than the butt 
welded joint and must be stressed ac- 
cordingly. 

Heliare welding has proven to be a 
successful medium of attachment for 
magnesium, stainless steel, brass, inconel, 
monel, and some of the carbon steel al- 
loys. Research work is now in progress 
to extend its use to aluminum and other 
carbon steel alloys not heretofore heri- 
are welded. In the heliare welding proc- 
ess, a shield of helium gas envelops the 
molten metal. Because helium gas is an 
inert gas, it prevents oxidation and 
eliminates the ,use of a flux and the 
danger of entrapped flux in the weld 
ingot that would promote corrosion. The 
are in this process is produced directly 
between a tungsten electrode and the 
base metal rather than between two 
tungsten electrodes as is the practice 
in atomic hydrogen welding. 

The Northrop heliare welding toych 
is equipped with a helium valve that is 
cpened just prior to the striking of the 
are between the tungsten and the par- 
ent metal which feeds helium through 
the torch to the weld. Helium has over 
five times the specific heat of air and 
when in motion prevents heat accumu- 
lation around the weld thereby keeping 
it cooler and giving a better fusion and 
penetration with less distortion than 
other welding processes. The are is 
struck by a light brushing action and 
quickly drawn back from the metal. 

Northrop Aircraft has designed heli- 
are torches which will shortly be avail- 
able to the industry. The torches are 
of two sizes to handle 1/16 in. to 4 in. 
electrode and ¥s in. to 2 in. electrode re- 
spectively and may be supplied with tips 
of different angles, 40 deg., 60 deg., and 
90 deg. The torch may be used for 
pencil welding or, by extending the han- 
dle a handle bar grip is obtained for 
heavier welding. A type of torch will 
later be available that feeds the filler 
rod automatically, giving more uniform 
results than where the rod is fed by 
hand. Best results are obtained by 
feeding the filler rod into the tungsten 
electrode which melts off portions of the 
rod thereby casting a uniform weld in- 
got. This procedure has been found to 
be superior to the practice of feeding 
the filler rod into the molten pool under 


Demonstrating heliare welding of magnesium. Welding rod of the same alloy as the parent metal 
usually is used for castings and wrought alloys. Helium, regulated by a finger contro! valve on 
the handle of the torch, flows out of an electrically insulated cup around the adjustable tungsten 


electrode. 
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the are, whereby the molten pool is not 
sufficiently agitated to break the crust 
which gathers on the surface of the pool. 
Since the reflected heat from the tung- 
sten overheats the filler rod, an angle 
of 60 to 90 deg. must be maintained 
between the filler rod and the electrode. 
The tungsten electrode varies in size 
from 1/16 in. to + in., depending upon 
the thickness of metal welded and the 
heat required. The torch must be held 
as near the weld as possible to obtain 
maximum benefit from the helium for 
the prevention of oxidation. Also an 
are length of 0.060 in. maximum should 
be maintained. Poor penetration or gas 
holes may result by using too long an 
are. On those alloys that have a ten- 
deney to be hot short, a rapid welding 
speed is recommended, approximately 3 
ft. per min., to eliminate the danger of 
cracking. 

A conventional are welding machine 
with direct current generator having a 
150 amp. output is desirable. How- 
ever, higher output machines which op- 
erate at less than 300 amp. may be used 
providing lower amperes may be ob- 
tained. An upright machine is prefer- 
able in that it is easier to attach a 
helium tank to such a unit. Separate 
amperage and voltage regulators must 
be provided and the machines should 
have a continuous sequence of five in- 
erements of current control. The aver- 
age life of a 200 cu.ft. helium tank is 
about 35 hr. of continuous welding with 
a medium-sized torch. Fairly pure 
helium gas is required. Normally helium 
as purchased from the government plant 
is sufficiently pure to cause no difficulty. 
Additional gases in helium such as car- 
bon dioxide, hydrogen, nitrogen and 
the hydrocarbons may cause pronounced 
defects. Hydrogen produces bad po- 
rosity. Oxygen films the metal causing 
poor coalescence and inclusions. The 
presence of 7 percent nitrogen in the 
helium reduces the welding speed to 
about two-thirds that obtained when 
only 2 percent is present. All of these 
gases if present, may be removed, how- 
ever, by passing the helium through 
filtering mediums. 

This method of are welding has pro- 
vided an important new tool for the 
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USE 
(Bur) 
Ly DALE wun % 
ROTARY FILES 
BURS and RASPS 


Made from Special High Spee] 
Tool Steels they are accurately 
cut and milled—Over 300 styles 
available. 


Shipments are usually made 
within six days after orders are 
received. 


Write for 12-page Bur Bulletin 


MARTINDALE ELECTRIC CO. 


1418 Hird Ave. Cleveland, Ohio 











MINIMUM RATE 


Stabilize 











Voluntarily, The Lexington 
stabilized its minimum rate 
—in 1939! It’s still $4.00— 
and more than one-half the 
total number of rooms in 
*“‘New York’s Friendly 
Hotel” are now, as before, 
available at that price...all 
outside with combination 
tub and shower, circulatin 
ice-water, full-lengt 
mirror, four-station radio. 
Home of the famous 
Hawaiian Room. 


Wolo! Lerindlon 


Charles E. Rochester, ¥. P. & Mang. Bir. 


LEXINGTON AVE., AT 48" ST., N.Y. C- 
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fabrication of structures from alloys 
such as magnesium and stainless steel. 
Any type of joint which has been com- 
monly used for welding ferrous metals 
may be employed on magnesium and 
stainless steel. 

Stainless steel has heretofore been the 
most difficult alloy to weld and could 
only be satisfactorily are welded by the 
use of atomic hydrogen, and then only 
on thicker sections. By the heliare 
welding process, thicknesses of less than 
0.010 in. may be very easily welded. In 
the heliare welding of stabilized stain- 
less steel the extent of carbide precipi- 
tation is very low as compared to other 
methods of welding which greatly in- 
creases its fatigue factor. The medical 
profession would do well to consider 
this process for the are welding of stain- 
less steel braces in bone surgery where 
spot welding and other means of at- 
tachment have not been so successful. 

In the heliare welding of magnesium 
structures a tungsten electrode is used 
with reversed polarity making the mag- 
nesium the anode. For ferrous and 
copper alloys, a carbon electrode is used 
and the welded structure is the cathode. 
Craters are eliminated in reverse po- 
la?ity welding. 

For the high temperature melting and 
heat resisting alloys heliare welding has 
proved successful where other welding 
methods failed. Heliare welding gives 
the greatest penetration of any known 
welding process. 





Patents 
(Continued from page 153) 
Aircraft Structure, 2,296,117, P. Pevney, 
assignor to Republic Aviation Corp. A 


flush type retractable landing gear housed 
in the wing structure and projectable there- 
from for landing. Embodies a worm of 
the double enveloping type combined with 
bearing means. 


Method and Apparatus for Pickup and 
Delivery by Aircraft in Flight, 2,295,537 
V. R. Anderson, assignor to W. H. Woodin, 
Jr. Relates to a method in which greater 
speeds are obtainable and in which un- 
loading and loading may be rapidly ac- 
complished without landing. A novel type 
of load carrier is provided. 


Driving Means for Mechanism for Multi- 
motored Airplanes, 2,296,006, H. Wagner, 
vested in the Alien Property Custodian. 
A driving arrangement whereby all the 
various mechanisms, such as electric gen- 
erators, blowers, pumps, and moving parts, 
such as flaps, elevators, gear and the like, 
may be selectively driven by any one or 
all of the airplane motors. 


Airplane Stall Indicating Apparatus, 2,296,- 

28, R. Lacoe. An electric warning 
indicator which does not operate until 
the plane approaches flying speed, but 
provides a signal when the plane is in 
flight and the angle of incidence changes 
to a predetermined point. 


Aircraft Fuel System, 2,296,876, D. Samiran 
and R. B. Poole. A system designed to 
eliminate the tendency of such fuel sys- 
tems to vapor lock at high altitudes or 
when the aircraft is subjected to high 
accelerations during rapid maneuvers. 


Aircraft Motor Gearing, 2,297,214, F. Goss- 
lau, vested in the Alien Property Custo- 
dian. A large driving unit for aircraft 
having outputs of 2,000 and more horse- 
power. In star-connected series motors 











the output of the various crankshafts is 
transferred to the propeller by means of 
intermediate shafts provided with clutches 


Spinner for the Hubs of Airscrews, 2 297 
226, by W. Muller-Keuth and E. Enger, 
vested in the Alien Property Custodian, 
means for securing the spinner to the hub 
of the propeller, through which spinners of 
any diameter may be easily attached and 
detached. The rear or free edge of the 
spinner is supported and guided by means 
of a rear support fixed to the back of the 
propeller hub. 


Glide Path Producing Means, 2,297,298 
Dramar, vested in the Alien Property Cus. 
todian. A-radio direction finding system 
for aircraft in which the production of 
glide path is accomplished in accordance 
with the principle of field intensity com. 
parison between two radiation patterns, 


Aircraft Engine, 2,297,237, F. Nallinger 
vested in the Alien Property Custodian’ 
Designed to cut fuel consumption on long 
flights at high altitudes. An additiona| 
transmission step or additional transmis. 
sion range is added to the gearing which 
is arranged between the driving engine 
and the charging blower. 


Driving Mechanism for Air Propellers, 2,- 
297,400, A. Friedrich, vested in the Alien 
Property Custodian. Relates to the type 
in which the driven shaft is swingingly 
coupled at one end with the driving shaft 
yieldingly supported in the hull body of 
the aircraft. 


Apparatus for Indicating the Approach to 
the Stalled Condition of Airplanes, 2,297,- 
412, F. Hoppe, vested in the Alien Property 
Custodian. Two measuring tubes are pro- 
vided, the nascent difference in pressure 
between them causing a direct action upon 
the control of the craft, in order to return 
the plane to its normal position. 


Exhaust Conduit Assembly, 2,297,425, K. 
Meissner, vested in the Alien Property Cus- 
todian. The invention is directed to the 
assembly of a plurality of exhaust conduits 
into a compact bundle, and a cowling for 
covering this bundle and for conceaiing 
flaming gases emitted from the conduits. 


Bombsight and Pilot Director, 2,297,448, 
A. Baroni, vested in the Alien Property . 
Custodian. The finding of the direction of 
attack is reduced to a sighting operation 
to determine instantly the necessary ap- 
proach so that an accurate order of opera- 
tion may be transmitted to the pilot. It 
is based on the use of the vector triangle 
of velocities. 


Ventilation of Altitude Cabins, in Particu- 
lar for Aircraft, 2,297,496, H. Pfau, vested 
in the Alien Property Custodian. The 
output of the turbine is rendered smaller, 
through preheating, than the _ efficiency 
which the compressor must take up, and 
the difference is produced through a con- 
trollable electrical engine. 


Elastic Mounting, 2,297,506, F. Schmidt, 
vested in the Alien Property Custodian. 
Does away with auxiliary struts for stif- 
fening the engine mounting by providing 
an elastic bearing which has elasticity 
characteristics radially of the bearing 
which allow greater elastic movement In 
one radial direction then in another radial 
direction. 


System for Landing Aircraft, 2,297,515, R. 
von Ottenthal, vested in the Alien Property 
Custodian. Designed to produce several 
glide paths by means of a single arrange 
ment. The glide path characteristic }s 
made effective in a number of directions 
at the same time. 


Prevention of Ice Formation, 2,297,540, E 
A. Driscoll. An automatic means in which 
the necessary electrical conductors are 
made in extra light form. It becomes 
automatically effective at the start under 
ice forming conditions. 


———e 





Employee Feeding 
(Continued from page 105) 


from plates to teacups in no time a 
all. The whole operation is handled 
along the same lines of mass produt 
tion efficiency as are employed on the 
factory floor. 


(Turn to page 327) 
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‘unimold 


(Integrally molded) 


DETACHABLE LEADS 


*In the new TITEFLEX UNIMOLD lead 
the conductor is moulded integrally 
with the two end connections. ‘The in- 
side diameter of the tubing, and the 
elbow connections, are completely filled 
with an homogeneous, high dielectric, 
ozone-proof material capable of with- 
standing the mechanical and electrical 
abuses experienced on airplane instal- 
lations. Thus the UNIMOLD lead is void 
of the cracks and strains which occur 
when conventional insulated cable is 


‘Lite 





REG. U.S. PAT. OFF. 


RADIO, POWER, AND IGNITION SHIELDING — CONDUIT, FITTINGS, COMPLETE ASSEMBLIES - 








ie: 


merely bent to shape ... the amplitude 
of vibration is reduced to the minimum 
- « e and moisture accumulation and 
attack are forestalled. 

In addition, the UNIMOLD lead is in. 
stantly detachable . . . adding new time- 
saving facility in maintenance to the new 
security provided by the TITEFLEX< integ- 
ral molding process. 

Again —the TITEFLEX policy of con- 
tinued research furthers the perfection of 


aircraft shielding. 


S5u-° METAL HOSE CO. 


510 Frelinghuysen Avenue 
NEWARK, NEW JERSEY 


REG Yow SYSTEMS 


HIGH PRESSURE FUEL, 






























OIL, AND AIR 


Ba S$ Ay(e ¢ SUPER HEAVY DUTY 
3 bm PRECISION CASTERS 


“MACHINE TOOLS OF MOTION” 








The answer to the problem of giving flexibility to 
the movement of heavy loads and heavy equipment 




























Super heavy duty precision caster 
with grooved wheel for operation on 
angle iron floor track. 








Bassick precision casters with an tion lines of new heavy cargo transport 
almost unlimited load capacity are aircraft, PT boats, heavy engines and 
giving easy movement to the produc- other vital war equipment. 


Write to Bassick for engineering assistance on caster problems... 
The World’s Largest Manufacturer of Casters. 


THE BASSICK COMPANY «© Bridgeport, Connecticut 


Division of the Stewart-Warner Corp., Chicago, lll. 
sinadian Factory: Stewart-Warner-Alemite Corporation of Canada, Ltd., Belleville, Ontario 
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(Continued from page 324) 

Yet, amazingly, the food retains a 
home-like quality. There are three rea- 
sons for that: Only the best ingredients 
are used; formulas employed were 
originally developed from small quan- 
tity recipes; the chefs are absolutely 
required to follow every formula to the 
letter. 

Mechanics of the whole cafeteria ar- 
rangement are beneficial to the organiza- 
tion as a whole in addition to the in- 
dividual employee. The company 
doesn’t have to worry about the com- 
plex problems of mass feeding—that 
detail is all handled by J. L. Stevenson 
and John Thompson, director and as- 
sistant, respectively, of the welfare or- 
ganization. 

It is significant that besides modern- 
izing the cafeterias in its older plants, 
Douglas is including complete mass- 
feeding set-ups in all of its new fac- 
tories where size justifiies this step. 

Of course the question arises as to 
whether workers are inclined to take 
full advantage of the food service fa- 
cilities. Douglas finds that if the food 
is good, if it’s conveniently available 
and if the prices are right there’s no 
problem on this score. Other factors 
being equal, most any employee prefers 
a hot meal to a cold sandwich. 

At one Douglas plant, which is a 
good testing ground since it’s been in 
operation only a few months, about 72 
percent of all the workers are eating 
three meals a day in the cafeterias and 
branch canteens. Of course the lunch 


and dinner figures would run still 
higher. 

Douglas is said to be the only air- 
craft menufacturer serving breakfasts 


for all shifts. There’s good reason for 
this, The man working peculiar hours 
is the one most likely to neglect his 
breakfast—he doesn’t like to get the 
wife out of bed and so he’s likely to 
grab a cup of coffee and rush off to 
work. As a result, he doesn’t work at 
top efficiency until after lunch—and 
maybe not then. 

Since breakfast is the only meal being 
served during the early morning hours, 
no particular preparation problem is in- 
volved then. But there is a trick in 
having breakfasts ready for men who 
come on during the middle of the after- 
noon or at night. Those people 
aren’t consistent in their habits—some- 
times they eat at home and again may 
patronize the eafeteria. To avoid loss 
Im Over-preparation and to keep from 
upsetting kitchen routine—it’s tough to 
Prepare two types of meals for serving 
at the same time—the Douglas people 
select items which are suitable for either 
breakfast or dinner use—things like 
steaks and chops and eggs. 

The men who have breakfast in the 
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cafeterias almost invariably eat substan- 
tial breakfasts—foods such as steaks 
and eggs and hot cakes and potatoes. 


Display Appearance 
Sells Balanced Meal 


When Douglas first began experi- 
menting with food service, the manage- 
ment expected that educational effort 
would be necessary to sell workers on 
balanced meals—particularly in view of 
the fact that a cafeteria set-up was 
going to be used. But attractive food 
display has eliminated the need for any- 
thing of that type. Salads and vege- 
tables which many men are inclined to 
pass up at home are made so attractive 
that employees buy them of their own 
veecord. A casual check of tables in 
one cafeteria showed that about 93 per- 
cent of those eating lunch at that time 
had selected dietetically balanced com- 
binations. 

One thing that contributes to this 
favorable situation is the care taken 
to bring out the colors in food. In the 
serving line all foods are alternated by 
colors and, wherever possible, attractive 
eolor contrasts are arranged in the in- 
dividual dishes. For example, when a 
white stew is served, there’s always a 
bright vegetable to go with it—beets 
for instance. 

Wherever possible, cooked foods— 
both those served individually and the 
ones used as ingredients—are kept 
whole and are prepared in such a way 
that they’ll retain full, natural color. 
Large pieces of cooked beets and ear- 
rots, for instance, look just like they 
did before they went into the kettle. 
Even the berries in pies—Douglas uses 
only quick-frozen ones when the fresh 
are out of season—remain whole when 
they’re served. 

Then, lighting is planned to emphasize 
natural food colors. At one of the new 
cafeterias, red and daylight fluorescent 
tubes are combined so as to highlight 
both reds and greens—yet to avoid 
glare. The pastel walls here are easy 
to look at, ereate a cheerful, restful 


atmosphere. 
As still another means of stimulat- 
ing employee appetites, menus are 


planned far enough ahead that the 
same entrees aren’t served more than 
once in 18 days—usually not more than 
once in 22 days. Employees are never 
given a chance to tire of any one set 
of foods. 

In the same way, workers are kept 
from tiring of the surroundings in 
which they eat. Every time a new sup- 
ply of waitress uniforms is ordered— 
about once in four months—the design 
and color are changed completely. Even 
the placement of tables is changed from 
time to time—insofar as is practical. 

“The psychological factor is of tre- 








mendvus importance,” says Welfare 
Director Stevenson. “If you’ve ever 
eaten in restaurants consistently, you 
know that even though the food stand- 
ard in a given place remained constant, 
you seem to tire of it after awhile. 
That’s human nature—we all require 
some change. Since our people don’t 
alternate from one restaurant to an- 
other, we have to provide that needed 
echange—both in food and surround- 
ings—within our own cafeterias.” 


System and Speed of Service 


One of the biggest problems of all, 
Douglas found, is that of systematizing 
service so that a maximum number of 
people can be fed in a minimum amount 
of time. This problem involves several 
factors including cafeteria location, size, 
arrangement and actual serving routine. 

Since even the smallest Douglas plant 
covers many acres, the matter of dis- 
tances to and from the cafeterias was 
an important consideration. If all peo- 
ple had to come to a single, centrally 
located food service department, many 
of them would use up a good part of 
their lunch hours going and coming— 
and Douglas believes that hurried eat- 
ing is just as detrimental as improper 
food or a lack of food. 

So, the company has arranged to bring 
the cafeterias just as close to the work- 
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ers as possible. In some cases that 
means use of two or more main cafe- 
terias. In others, branch cafeterias are 
required. In still others, supplementary 
service is offered in both portable and 
stationary canteens. 

In one of the newest plants, the cafe- 
teria—this one has 14 double serving 
lines—is situated in a glass lean-to right 
on one side of the main production 
building. This being a concentrated 
plant in which most of the production 
is centered in a single huge building, 
the one large cafeteria here will do the 
job—for the time being at least. 

Another new plant uses two main 
cafeteria locations, one on a mezzanine 
directly above the main production level 
and a second in the administration 
building. 

The more common plan, and the one 
which is perhaps best suited to most 
older plants, is to install one main eafe- 
teria in a fairly central location and 
then set up smaller serving branches 
at as many outlying points as are nec- 
essary. One of the newer installa- 
tions which has been in operation long 
enough to test its practicability, may, 
for the purposes of this discussion, be 
considered as a‘model. Here, one main 
cafeteria where all food is prepared and 
eight temporary branches do the job. 
Under general supervision of the wel- 
fare division, a caterer, the H. S. An- 
derson Company, operates the cafeterias 
for this plant. 

The latter are housed by temporary 
structures whieh can be moved at will 
to fit the current need. There’s nothing 
fancy about the fixtures here—just long 
tables and benches. But the food is 
tops—and it’s hot. Each branch set-up 
is equipped with a complete portable 
steam table, refrigerators for ice cream 
and other similar products, coffee urns 
and soft drink coolers. The food is 
brought to the branches in insulated 
earts which are hauled in trains—by 
electric trams. These carts also return 
the dishes. 





Size of the main eafeterias is suffi- 
cient for preparing all food that would 
be required for feeding 100 percent of 
the employees when the full limits of 
personnel are reached. Serving capacity 
here, however, is designed only to meet 
the needs of workers stationed in nearby 
buildings. The peak demand is kept 
within reasonable size by staggering of 
luneh hours over a 2-hr. period. 

In every case, the cafeterias have 
been arranged to minimize traffic con- 
gestion—both in the serving lines and 
in the table section. At the new plant 
mentioned, for example, two serving 
sections are used, both located along one 
end of the building. The lines feed- 
ing into those service areas form on 
two sides of the building. From the 
serving sections, employees move past 
cashiers and on out into a wide center 
aisle. From here they may fan out in 
either of two directions to the table area. 
Besides speeding up service, this ar- 
rangement eliminates exterior lines— 
and the disadvantages which go with 
them in blackouts or bad weather. In- 
cidentally, a light-trapped entrance is 
used, equipped with lines of luminous 
paint, so that service may continue at 
any time. 

At the end of the cafeteria opposite 
the serving line is a soda fountain where 
as many as 20 malted milks can be 
mixed at one time. This section speeds 
light lunch and between-meal service 
and frees table space for those who eat 
hot dishes. 

The serving line and table arrange- 
ment, plus a highly efficient serving 
routine under which every waitress has 
definite duties to perform at every mo- 
ment of the meal period, permit the 
serving of from 31 to 32 people per 
minute in the main cafeteria. 


"Traveling Lunchrooms" 
in Some Plants 


In a few cases where neither the cen- 
tral eafeteria nor branches could ade- 
quately handle the load, Douglas has 
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resorted to portable food carts or trucks, 
These are equipped with built-in refrig- 
erators, hot food storage compartments 
and coffee urns. In one case, eight men 
operating these trucks sell around $450 
worth of food at the lunch hour. Tp 
conserve labor, employees from other 
departments are used for this job, are 
paid a percentage of the “take” for 
their noon-hour efforts. 

Another variation of the standard 
set-up is the stationary canteen, a self- 
sustaining food supply center which 
serves light lunches and specialty foods 
and beverages to supplement employee 
lunehes brought from home. These de- 
partments are usually furnished with a 
combination griddle and broiler, a large 
refrigerator and other supplementary 
equipment. Their specialty is ham- 
burgers. 

With its widely varied food service 
facilities, Douglas has done everything 
possible to bring good, hot food within 
reach of the workers—in location and 
in price. The set-up is fitted to the needs 
of each individual plant. 


Candy, Coca Cola and Vitamins 


But despite all its expansion in hot 
meal service, Douglas hasn’t overlooked 
the original aims of the welfare divi- 
sion’s founders—to provide flash energy 
for workers between meals. Every plant 
is equipped with scores of eonveniently 
located soft drink and candy bar ma- 
chines. And, an employee may take a 
moment off at any time to patronize 
those vendors. 

Nearly all employees use that privi- 
lege—but few abuse it. Candy con- 
sumption runs nearly a bar per day per 
employee. The Douglas prodaction ree- 
ord attests to value of this food. 

The final step in this company’s food 
program has been the sale of packaged 
vitamins at cost. Bought in huge quan- 
tities, the price of vitamins is brought 
down to where every worker ean afford 
them—and the great majority are tak- 
ing advantage of this opportunity to 
build reserve energy and greater health. 





Maintaining Arc Welders 
(Continued from page 136) 


infrequent circumstances will cause seri- 
cus impairment if not complete inter- 
ruptions of their service. 

One bad practice, for example, i 
that of leaving weather-protecting tat- 
paulins thrown over machines in opera- 
tion, in such a way as to interfere with 
the free passage of ventilating air into 
and out of the equipment. Cases are 
known where welders have beet 
equipped with canvas flaps permanently 
installed on inlet and exhaust air oped 
ings, resulting in severe overheating and 

(Turn to page 331) 
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It's bad news for the Axis when a flock 
of these Glenn Martin B-26 Bombers 
sight their targets and lay their devastat- 
ing eggs. 


ROLLER BEARING 


-TRENTON.... 
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To insure smooth operation of vitally 
important moving parts, RBC Aircraft 
Needle Bearings are used at many 
points. 


CO. of AMERICA 
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A “shark face” taking off in a cloud of dust to meet 
the Japanese 


Taking off in a Cloud of Dust 


may sound poetic in a news dispatch, but dust can’t do an airplane 
engine any good. On a score of air fields from the South Pacific to 
Egypt dust is a problem which ground crews must constantly fight to 
keep the United Nations air armada flying. It’s not enough to protect 
our planes in manufacture against dust but they must be protected on 
the battle fronts as well. Engine performance records made under 
actual fighting conditions show that motors not protected by air filters 
require overhauling and rebuilding after only 20 to 30 hours due to 
dusty runways. With AAF engine airplane filters which remove 90% 
to 99% of the dust caused by excessive wear, the overhauling period 
can be increased from 300 to 400 hours thus saving valuable replace- 
ment parts and reducing oil and gasoline consumption. 


Write for complete information on the American Air line of airplane 
engine filters. 


AMERICAN AIR FILTER Co., Inc. 


Incorporated 
346 Central Ave., Louisville, Ky., U. S. A. 
In Canada: Darling Bros., Lid., Montreal, P. Q. 
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(Continued from page 328) 
very short equipment life. 

Improper connection of extension 
leads for either the electrode or work 
terminals is not at all uncommon. This 
results in a high resistance cireuit from 
welder to are and return with resulting 
variations in welding current, partic- 
ularly when the leads are moved so as 
to change the resistance of the connec- 
tions. This is a frequent cause of com- 
plaints by welding operators that the 
heat is not steady. The remedy for this 
is to make sure that connections are 
kept tight, and that all connections are 
made with cables equipped with prop- 
erly installed cable lugs or terminals. 
It is practically impossible to bolt or 
wedge untinned flexible cable to an- 
other conductor and seeure a good low- 
resistance joint. Soldered or reliable 
solderless connectors or terminals should 
always be used. 

The use of exeessively long electrode 
or work leads with motor-generator type 
welders will result in overheating of the 
uotor when operating in the upper part 
of the current range unless extraordi- 
narily large cables, or a number con- 
nected in parallel, are used. Overheat- 
ing of the motor from this cause is a 
frequent reason for motor-generator 
welders tripping off the line with con- 
sequent loss of production. 

A source of trouble which is not pro- 
tected against by the motor overload 


relays is the intentional or unintentional 


application of long continued short cir- 
cuits on the generator. Poor eable or 
cable connection insulation may be re- 
sponsible for unintentionally short cir- 
cuiting a generator for long periods of 
time. This results in the flow of very 
heavy generator current, but because of 
the low generator voltage involved, does 
not require sufficient power input from 
the line to cause the motor overload 
relay to trip. While the motor is not 
damaged, the generator may be seri- 
ously overheated or burned out. The 
same results will follow intentional per- 
manent short cireuiting of the electrode 
holder on the work or any grounded 
conductors. 

The use of improperly bonded struc- 
tural steel systems or building frame- 
works for the welding current return 
cireuit is undesirable. The high re- 
Sistance path thus afforded the welding 
current may result in overheating of 
the welder motor, and in addition, there 
is always the possibility that arcing or 
overheating of some poor connection, 
Possibly quite remote from the scene 
of operations, may go unnoticed and 
Start a fire, 

No attempt should be made to adjust 
Welding current output by any means 
other than those provided and recom- 
mended by the manufacturer of the 
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equipment. Shifting the brushes on 
generators not designed for brush-shift- 
ing control will usually result in in- 
ferior welding characteristics, impaired 
commutation, and short brush life. Short 
cireuiting of resistors or rheostats or 
any other tampering with the control 
furnished on are welding equipment 
may result in damaging or burning out 
the e.,uipment. 

In transporting welding equipment, 
rough handling resulting in permanent 
mechanical damage is all too frequent. 
Motor-generator sets mounted on steel 
wheeled running gear should be moved 
only at slow speeds—never behiid fast- 
moving trucks or other vehicles. They 
should be eased over obstacles and de- 
pressions such as flange clearance 
groves in tracks. Slings used for trans- 
portation of welders by crane should be 
carefully arranged to avoid damaging 
control boxes, handles, and other equip- 
ment mounted on the outside of the set. 

Care should be taken to avoid using 
are welders outdoors in unfavorable 
weather. Many machines now on the 
market are designed to be both semi- 
protected and drip-proof. This does 
not mean, however, that these welders 
should be used in rain or other pre- 
cipitation without suitable protection. 

At the discretion of the user, of 
course, drip-proof or even open motor- 
generator sets ean be operated outdoors, 
provided they are protected from obvi- 
ously damaging conditions by tarpau- 
lins or temporary shelters. These must 
be arranged so as not to hinder venti- 
lation of the equipment, as previously 
discussed. 





Thunderstorms 
(Continued from page 103) 


characteristics noted over the Muskin- 
gum Watershed. Fig. 7, an exceptionally 
good picture of cumulonimbus clouds 
taken south of Akron, Ohio on July 16, 
1934, shows such a family of thunder- 
storms, widespread heavy rainfall due to 
thunderstorm activity. The rainfall pat- 
tern produced by these thunderstorms 
would be similar to that produced by 
the groups of thunderstorms described 
in the first part of this article. The 
anvil portions of the clouds which indi- 
cate the motion of the air aloft sub- 
stantiate the schematic flow patterns 
shown in Fig. 4. 

There are other possible reasons for 
the rapid dissipation of thunderstorms. 
The rapidly supplied explosive energy 
or the shearing effect of higher wind 
velocities aloft could so distort the cell 
that the streamlines would be shifted, 
causing an appreciable amount of rain- 
fall in the forward part of the cloud. 
The cooling effect of rain falling through 
this part of the storm would be the same 








as that deseribed for the rear of the 
storm and the establishment of a 
descending cold column of air in front 
would cut off immediately the supply 
of warm moist air. This would cause 
the storm to dissipate as rapidly as it 
began. 

Petterssen* has shown that if a trans- 
latory movement is superposed on a con- 
vective current the streamlines are essen- 
tially as shown on Fig. 4. This is also 
in agreement with streamlines shown by 
Humphreys’ on page 355 of his book 
Physics of the Air. If, then, we ean 
assume that the portion of the air in 
the cloud follows these streamlines it 
will be seen that most of the raindrops 
which form, or at least the heaviest 
rain, would be confined to the rear por- 
tion of the cloud and little would fall 
from the forward part of the cloud. The 
violent downrush of cold air in advance 
of the center would carry the heavy rain 
approximately along the streamlines 
while in the rear where the velocity has 
greatly decreased it would be coming 
approximately straight down. Theo- 
retically then the width of the area of 
heavy rainfall would generally be less 
than three-fourths the width of the body 
of the cloud. 

Evaporation from the falling rain 
continuously saturates air adjacent to 
the rear portion of the thunderstorm 
cloud so that as the thunderstorm pro- 
gresses the central portion of the cloud 
grows backward as indicated by the 
dashed line on Fig. 4. In the final stages 
the cloud would look similar to the com- 
monly observed anvil cloud with the rear 
portion relatively flat and the cirrus 
overflow extending well in advance of 
the main body of the cloud. 

The good agreement obtained between 
wet bulb temperatures aloft and the re- 
sulting surface temperatures in a thun- 
derstorm, and between the value of 
observed and computed squall winds, 
suggests that a considerable or even an 
“explosive” amount of energy can be 
supplied to a thunderstorm through 
evaporational cooling due to the falling 
rain. 

The vertical circulation in a thunder- 
storm as suggested by Humphreys and 
Petterssen seems to be substantiated by 
the agreement in wet bulb temperatures 
aloft and the resulting surface tempera- 
tures as well as by observational and 
theoretical considerations. 

One of the most vivid descriptions of 
the motions in a thunderstorm and one 
which confirms some of the suggestions 
made is that recounted by Shaw.’ 

“The following interesting account by 
Prof. John Wise of one of his balloon 
experiences is valuable as strong con- 
firmatory evidence: 

‘According to announcement I started 
on Saturday last on my forty-first aerial 
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excursion from the Center Square of 
Carlisle, at precisely fifteen minutes past 
two o’clock in the afternoon, it being 
the 17th of June, 1843. A slight breeze 
from the west wafted me a short dis- 
tance in its direction horizontally, after 
which the ascent became nearly perpen- 
dieular until the height attained was 
about twenty-five hundred feet, when 
the balloon moved off toward the east 
with a velocity much greater than that 
of its ascent. When I had reached a 
point about two miles east of the town, 
there appeared a little distance beyond 
and above me a huge black cloud. See- 
ing that the horizontal velocity of the 
balloon would carry it underneath and 
beyond the cloud, preparations were at 
onee made to effect it by throwing out 
some ballast as soon as its border should 
be reached. Harrisburg was now dis- 
tinetly in view, and the balloon moved 
directly for it; I was hesitating, with the 
bag of ballast in my hand, whether I 
should throw it out for the purpose 
designated, or continue straight on as 
I was then going to the place just men- 
tioned. By this time I had reached a 
point underneath the cloud, which was 
expanding, and immediately felt an 
agitation in the machinery, and pres- 
ently an upward tendency of the balloon, 
which also commenced to rotate rapidly 
on its vertical axis. I might have dis- 
charged gas and probably have passed 
underneath it; but thinking that it 
would soon be penetrated, and then 
might be passed above, as it appeared 
not to be moving along itself, I made no 
hesitation in letting the balloon go on 
its own way .. . The cloud, to the best 
of my judgment, covered an area of 
from four to six miles in diameter; it 
appeared of a circular form as I entered 
it, considerably depressed in its lower 
surface, presenting a great concavity 
toward the earth, with its lower edges 
very ragged and falling downward with 
an agitated motion, and it was of a dark 
smoke color. Just before entering this 
cloud, I noticed, at some distance off, a 
storm-cloud from which there was ap- 
parently a heavy rain descending. The 
first sensations I experienced when en- 
tering this cloud were extremely un- 
pleasant . . . The cold had now become 
intense, and everything around me of a 
fibrous nature became thickly covered 
with hoar-frost, my whiskers jutting out 
with it far beyond my face, and the 
cords running from from my ear looking 
like glass rods, these being glazed with 
ice, and snow and hail was indiserimi- 
nately pelting all around me. The cloud, 
at this point, which I presumed to be 
about the midst of it from the terrible 
ebullition going on, had not that black 
appearance I observed on entering it, 
but was of a light, milky color, and so 
dense just at this time that I could 
hardly see the balloon, which was sixteen 
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feet above the car. From the intensity 
of the cold in this cloud I supposed that 
the gas would rapidly condense, and the 
balloon consequently descend and take 
me out of it. In this, however, I was 
doomed to disappointment, for I soon 
found myself whirling upward with a 
fearful rapidity, the balloon gyrating 
and the car describing a large circle in 
the cloud. A noise resembling the rush- 
ing of a thousand milldams, inter 
mingled with a dismal moaning sound 
of wind, surrounded me in this terrible 
flight. Whether this noise was ocea 
sioned by the hail and snow which were 
so fearfully pelting the balloon I am 
unable to tell, as the moaning sound 
must evidently have had another souree, 
[I was in hope, when being hurled 
rapidly upward, that I should eseape 
from the top of the cloud; but as in 
former expectations of an opposite re- 
lease from this terrible place, disap- 
pointment was again my lot, and the 
congenial sunshine, invariably above, 
which had already been anticipated by 
its faint glimmer through the top of 
the cloud, soon vanished, with a violent 
downward surge of the balloon, as it 
appeared to me, of some hundred feet. 
The balloon subsided, only to be hurled 
upward again, when, having attained its 
maximum, it would again sink down 
with a swinging and fearful velocity, to 
he carried up again and let fall. This 
happened eight or ten times, all the time 
the storm raging with unabated fury, 
while the discharge of ballast would not 
let me out at the top of the eloud, nor 
the discharge of gas out of the bottom 
of it, though I had expended at least 
thirty pounds of the former in the first 
attempt, and not less than a thousand 
cubic feet of the latter, for the balloon 
had also become perforated with holes 
by the icicles that were formed where 
the melted snow ran on the cords at the 
point where they diverged from the 
balloon, and would by the surging and 
swinging motion pierce it through. 

‘+... Onee I saw the earth through 
a chasm in the cloud, but was hurled up 
onee more after that, when, to my great 
joy, I fell clear out of it, after having 
been belched up and swallowed down 
repeatedly by this huge and terrific 
monster of the air for a space of twenty 
minutes, which seemed like an age, for 
I though my watch had been stopped, 
till a eomparison of it with another 
afterward proved the contrary. I landed, 
in the midst of a pouring rain, on the 
farm of Mr. Goodvear, five miles from 
Carlisle, in a fallow field, where the 
dashing rain bespattered me with mud 
from head to foot as I stood in my ear 
looking up at the fearful element which 
had just disgorged me. 

‘The density of this cloud did not 
appear alike all through it, as I could 
at times see the balloon very distinetly 





above me, also, occasionally, pieces of 
paper and whole newspapers, of which 
a considerable quantity were blown out 
of my ear. I also noticed a violent con- 
volutionary motion or action of the 
vapor of the cloud going on, and a pro- 
miscuous seattering of the hail and 
snow, as though it were projected from 
every point of the compass.” 


Flight Considerations 


Several comments and suggestions are 
offered for pilots when they find it neces- 
sary to fly through a_ thunderstorm 
area or squall line: 

In approaching a line or group of 
thunderstorms it is always safest to 
appraise the situation and decide on the 
course to be pursued before attempting 
to fly through them. 

The greatest vertical velocities and 
most severe turbulence are usually found 
in the upper two-thirds of a thunder- 
storm cloud. Severe turbulence and a 
violent swirling and rolling motion are 
usually present in the lower forward 
portion of the cloud. The roll seud 
which forms in this part of the cloud 
gives some indication as to its elevation. 

Unless it is absolutely necessary, never 
fly directly into a thunderstorm eloud. 
If there is no choice it is usually safest 
to avoid the central lower forward por- 
tion and fly in or along the edges or 
just below the base of the cloud pro- 
viding the altitude of the base is 1,500 
to 2,000 ft. above the ground. The 
vertical velocities in this portion of the 
thunderstorm are the least but frequently 
the turbulence and the change from an 
upward to downward current or vice 
versa are sufficient to cause an airplane 
to rise or fall abruptly for a econsider- 
able distance. The plane should be high 
enough to enable the pilot to regain 
control if these conditions are en- 
countered. 

In flying through a_ thunderstorm 
there is always the danger of running 
into severe hail. It at all possible it is 
best to fly below the clouds and around 
the area of heavy rainfall. 

If it is necessary to fly above the base 
of the clouds in an area where there are 
general thunderstorms, it is usually safe 
to fly between the thunderstorm clouds; 
but one should be prepared to encounter 
varying degrees of turbulence. In yen- 
eral it ean be stated that the wider the 
clear spaces the less the turbulence and 
the narrower the clear spaces the greater 
the turbulence. 

Flying through a thunderstorm in 4 
mountainous region is very hazardous 
at all times since a sudden drop of & 
few thousand feet could easily mean 
disaster. Here it is usually safest to fly 
between or over the thunderstorms. 

The same general suggestions apply 
to frontal thunderstorms except that, 

(Turn to page 335) 
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.. the fractional h.p. field 
gained a new, but well- 
seasoned, dependable source 


NEW — because Oster electric motors, now doing their 
part as power units in vital war instruments and mechan- 
isms, had not previously been offered in the market. 


SEASONED — because Oster has been building simi- 
lar motors for 15 years, exclusively as original equipment 
for its own appliances. 


DEPENDA BLE — because Oster’s peacetime require- 





ments have always called for 











the very qualities which are 
essential in war applications: 


Light weight, maximum power 





in minimum space, precision 


manufacture, ability to stand 


-0024 to .25 H.P. 
Complete in housing: up under abuse. 
1%,” dia. by 2%,” long to 
3%” dia. by 5%” long. * 


Windings: shunt, series, 
or split-field 3-lead re- 


versible series. Also per- JOHN OSTER MFG. co. 


manent magnet motors 1” 


dia. by 2%” up. RACINE, WISCONSIN 
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Many of the characteristics for which rubber was used, as well 
as others, are embodied in Acadia Synthetic Rubber—features 
such as great resistance to aging, heat, sunlight, alcohol, oils, 
kerosene and many solvents. It is used widely for washers, 
gaskets, diaphragms, etc. Some formulas resist extremely low 
temperatures. 


ACADIA 
SYNTHETICS 


ACADIA 


SYNTHETIC PRODUCTS 





In our laboratories, properties can be combined 
to produce materials practically ‘‘to specification.” Such well- 
qualified material can then be supplied on a production basis. 


The Felt Division and the Synthetic Products Division can 
recommend a material of whichever type is best for the pur- 





Some of the qualities for which rubber was chosen when it 
was available are being squarely met by Western Felt. In some 
applications Western Felt offers qualifications for good perform: 
ance which rubber does not have. There are many grades and 
kinds as well as special treatments. Let Western engineers help 
you find the best qualified material. 


The experienced staff of the Acadia Division and Western 
Felt Works is at your service to discover and supply the 
most satisfactory material for your use. Check into both— 


WESTERN 
FELTS 














Processors of Synthetic Rubber and Plastics - 
CHICAGO, ILLINOIS: 4035-41 17 Ogden Avenue 
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Sheets 


Branch Offices in All Principal Cities 


Extrusions «+ 


ACADIA SYNTHETIC PRODUCTS DIVISION Western Felt Works 


Molded Parts 


DETROIT, MICH.: 420 Stephenson Building 
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due to the fact that severe turbulence 
frequently extends down to the surface, 
the hazard of flying through them is 
greater; therefore greater caution is 
necessary. 

A pilot is asking for trouble if he 
attempts to fly into a thunderstorm when 
he is unable to tell into what portion 


of it he is flying. 
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Plastic Dies 
(Continued from page 145) 


and, at the same time, it allows for the 
rapid production that is not usually pos- 
sible with a metal die. The Baker plastic 
has been used in making some blocks of 
the simple lay-over type and blocks in 
which the Acrylate sheet is held down 
with a ring. Long production runs have 
been made on form blocks of this type 
with no break-down, and no variation oc- 
curring in the die. The Acrylate sheets 
that have been formed on these form 
blocks have been better than were pro- 
duced on form blocks of other materials, 
and, in some cases, have made possible 
the satisfactory forming of shapes that 
could never be formed before. The over- 
all costs of these dies is lower than that 
of any other material except plaster or 
hydroeal., 

It has been found most satisfactory to 
use a plastic containing an inexpensive 
filling material to reduce the cost of the 
form block. Several types of fillers have 
been tested and found satisfactory. Per- 
haps the best of these is walnut shell 
flour, although for some purposes, wood 
flour, diatomaceous earth, lamp black, 
carbon black, and in some cases, small 
amounts of sand, have been used. The 
main disadvantages of the fillers other 
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than walnut shell flour are that they can 
not be used to the extent that it can. 
Sand is the only exception to this, and 
it has the disadvantage of producing a 
very brittle product. 

The detailed process of making form 
blocks of this plastic material is as fol- 
lows: 

1. The pattern is made of plaster of 
paris or plaster of paris with modeling 
clay as suggested earlier. This pattern is 
coated with oil or other parting mate- 
rials and the negative mold of plaster of 
paris is poured around the pattern. This 
negative mold is then lacquered with any 
good commercial lacquer. It has some- 
times been found advantageous to put a 
thin film of wax on the plaster of paris 
mold before applying this lacquer film 
to facilitate easy removal of the casting. 
However, when this is done, the drying 
rate of the lacquer is frequently im- 
paired and occasionally: blisters may 
form in the lacquer before the plastic 
sets. It has been found that the plastic 
can usually be removed without using 
the wax. It is essential that the lacquer 
film applied to the plaster of paris be 
fairly heavy to decrease the danger of 
the plastic sticking to the mold. It is 
advisable to coat the mold first with a 
dark-colored lacquer until no white is 
visible, and then to apply a coat of light- 
colored lacquer to completely cover the 
dark film, and then to recoat with the 
dark lacquer to completely cover the 
light film. By following this procedure 
it is possible to consistently achieve a 
lacquer film of a satisfactory thickness. 

2. After this film is thoroughly dry, 
the mold is ready to have the casting 
poured into it. If it is desired to pro- 
duce the final plastic casting rapidly, the 
plaster of paris mold ean be put in the 
oven at this point to pre-heat, care being 
taken to avoid its getting too hot and 
blistering the lacquer. 

3. The volume of the mold is caleu- 
lated, and from the volume the amount 
of plastic to be used is determined. 
About a pound of plastic is required 
for every 23 cu. in. of mold space to be 
filled. On the basis of the volume caleu- 
lation, the desired amount of plastic is 
determined and weighed out. 

4. The casting procedure involves mix- 
ing nine parts of the liquid resin with 
one part of catalyst, stirring gently un- 
til complete mixing is achieved. It is 
best to stir rather slowly because rapid 
stirring will mix air into the plastic 
and this may not all be released before 
it sets. After the resin and catalyst are 
thoroughly mixed, the filling material is 
slowly added and stirred in thoroughly. 
It is essential that the fil'ing material 
shall not be added until after the resin 
and catalyst are mixed together, be- 
cause there is always the possibility of 
some lumps forming in the filling mate- 
rial, and if this happens before the 





catalyst is added, the lumps will not 
contain catalyst and will form soft spots 
in the final casting. If the catalyst has 
been added first, the resin in the lumps 
will set and no soft spots will result. 
In the simplest molds, about 25 percent 
of the total weight of the finished plastic 
ean be walnut shell flour; that is, 67 
parts of resin and 8 parts of catalyst 
are mixed together, and then 25 parts 
of walnut shell flour are added. 

5. After the plastic is thoroughly 
mixed, there is ample time in which to 
pour the casting. The’ plastic is poured 
into the warm lacquered mold. If any 
sharp contours occur in the mold, it is 
sometimes advantageous to carefully 
brush the plastic into them in order to 
remove any trapped air. The mold is 
filled and put into the oven at a temper- 
ature of 170 deg. F. to bake. No pres- 
sure is necessary. If the mold has been 
pre-heated, the baking time may be as 
short as two hours. The curing time is 
only two hours at 170 deg. F. provided 
it is possible for the heat to get through 
to the plastic, but is longer if heat 
transfer is low. For this reason, if a 
very large casting is being made so that 
the plaster of paris mold must have 
heavy wall sections, then the cure time 
of the plastic may be increased appreci- 
ably, in some cases being as long as six 
to eight hours. For instance, stretch 
press dies for metal. forming using 300 
lb. of plastic, have been made in plaster 
of paris molds. In this case, it was 
necessary to use a longer curing time, 
because the wall thickness of the plaster 
of paris mold was greater than 2 in. 
This resulted in slow heat transfer and 
a slow curing rate of the plastic. It is 
not possible to decrease the curing time 
by increasing the temperature, because 
at a temperature of about 190 deg. F., 
the plastic will start to boil during the 
setting process and the. finished plastic 
piece will contain many large holes. 

6. At the end of the curing cycle, the 
plastic can be removed from the plaster 
mold by the usual methods used in re- 
moving plaster of paris castings. If the 
lacquer film has not been applied heav- 
ily enough, it is possible that the plastic 
will be stuck to the mold, in which case 
it is usually necessary to break the 
plaster of paris off the die. After re- 
moving the plastic casting from the 
plaster mold, there is usually no clean- 
up necessary at all. If the lacquer film 
has stuck to the plastic, it ean be readily 
washed away with acetone or lacquer 
thinner without harm to the plastic. For 
the forming of Acrylate sheets it is usu- 
ally not even necessary to grind off the 
surface that was the open face when 
the die was molded. This exposed sur- 
face is often somewhat rough due to the 
bubbles that were stirred into the plas- 
tic and due to the meniscus at the edge 
of the mold. After any necessary finish- 
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ing, the usual felt cover is applied to 
the plastic die, and the die is.ready for 
production. 

The material cost of the plastic con- 
taining 25 percent of walnut shell flour 
is about 36¢. per lb. While this is more 
expensive than plaster of paris or wood, 
the labor costs for dies, per finished 
part, are usually less than with any 
other material, and production is not in- 
terrupted or decreased through the fault 
of the material used. 





Subcontracting Policy 
(Continued from page 189) 


new equipment, what will you need in 
the way of help, to meet this schedule?” 
As William P. Gwinn, assistant general 
manager of Pratt & Whitney told 
AVIATION, such a program was set up 
because it was felt that the engine com- 
pany could best expand by having the 
subcontractors expand at the same time. 

This concurrent expansion represented 
a continuance of the corporation’s long- 
standing policy of utilizing subcon- 
tractors. Pratt & Whitney—the engine 
division—has, in fact, farmed work out 
since its very inception. 

Many of United’s subcontractors have 
grown tremendously——one, for example, 
started work as a one-man shop—both 
in volume of work being done and the 
number of parts being produced. Never- 
theless, the men charged with maintain- 
ing the subcontracting program still 
have plenty to do, especially in the fol- 
low-up work necessary to maintain the 
quality which is absolutely essential to 
aircraft engine production and delivery 
of quantities so as not to hold up final 
assembly of engines, propellers and air- 
planes. 

Majority of this work is done by the 
purchasing departments which, when 
necessary, call in representatives of -en- 
gineering or production departments to 
help iron out kinks that threaten to dis- 
rupt output. The very informality of 
the organization of the committee on 
subcontractors gives it unusual flexibility 
which has proved of inestimable value. 

All preliminary educational work, 
which every subcontractor seems to re- 
quire, is done in the corporation’s own 
plants. After investigations by the divi- 
sion have indicated a potential subcon- 
tracting plant can handle a job, its key 
men are brought into the “parent” plant 
for training—for several months if -nec- 
essary. United also gives the subcon- 
tractor every possible aid in securing 
the proper type of equipment so that 
adaptation of other machine tools will 
be eliminated entirely or kept to the 
lowest possible minimum. 

Another P. & W. practice is to pur- 
chase all raw materials and make the 
necessary inspections before delivery to 
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the subcontractor takes place. The di- 
visions also place inspectors in some 
subcontracting plants as a means of 
saving time, material and transporta- 
tion. These inspectors often serve as 
“secondary” educators, helping the sub- 
contractor to produce work which will 
pass Army and Navy inspections. 

This matter of rigid inspection often 
proves the greatest headache to subcon- 
tractors and many times it is cured only 
by the tough rule of “throwing rejects 
right back in their laps” until the work 
comes up to par. The value of insisting 
on such work—by Pratt & Whitney Air- 
eraft and both services—has long since 
been proved by superior and unfailing 
performance of American combat air- 
craft on fronts all over the world. 

While granting licenses to. Ford, 
Buick, Chevrolet, |Nash-Kelvinator, 
Jacobs and Continental has eased Pratt 
& Whitney’s search for subcontractors, 
new organizations are still being added 
to the list. This is due primarily to the 
fact that engineering progress brings 
changes which call for new types of 
work on new materials. The increased 
power being developed by today’s en- 
gines, for example, requires stronger 
bearings which, in some eases, eall for 
new alloys. Thus, a hardware manufac- 
turer which for years had been working 
with unusual alloys recently sent key 
men to United to go over plans and 
processes to determine what could be 
done to produce at least part of the 
requirements. 

While the search for subcontractors 
has eased somewhat, there is every indi- 
cation it will be continued for, as Mr. 
Gwinn points out, “This country, prob- 
ably more than any other, has been one 
of specialists; it has a know-how that 
can’t be found in any other country in 
the world. Therefore, it is only logical 
to profit by this experience which makes 
it possible to contract and buy on speci- 
fications.” 

Much the same system on subcontract- 
ing has been followed by the Hamilton 
Standard Division, credited by Vice- 
Adm. John H. Towers with producing 
“roughly three-quarters of the propellers 
required for combat planes and ad- 
vanced trainers in our own war effort 
and, in addition, a majority of the pro- 
pellers required for British planes.” 

In addition to requiring just as close 
tolerances as other branches of the in- 
dustry, propellers as well as engines 
present additional problems in that bal- 
ance becomes an outstanding factor. 

It is impracticable for those without 
proper machines and skilled operators 
to attempt to manufacture precision 
parts in the quantities required day 
after day. It is not a question of mak- 
ing one part to the proper measurements 
—it is a question of turning out these 
parts to the same exact measurements 














and making prompt deliveries to the 
main plant so that production schedules 
may be met without any delay. 

The majority of those seeking syb. 
contracting work are not equipped with 
precision machines adapted to work of 
this kind, particularly internal and ey. 
ternal grinder and thread millers and 
thread grinders, while still others fj 
to realize the close tolerances required, 

Counting such cases—which all] jp. 
volve time and money—it is estimated 
by United officials that only about one 
in every hundred potential  subeop. 
tractors is ultimately awarded a contraget, 
Principal reason, of course, is that 
they simply can’t work to the close toler. 
ances necessary. Many other shops, it 
has been found, lack one or two ma- 
chines essential to complete a part, and 
proposed adaptation of others will not 
produce the required quality. 

Lack of skilled labor—or labor of any 
kind— is also a serious deterrent to sub- 
contract awards. Recently, for example, 
a potential subcontractor called on 
Vought-Sikorsky seeking several avail- 
able jobs. 

“How many men do you employ?” 
he was asked. 

“Oh, none now, but I have a lot of 
friends in plants around here I’ll take 
out and put to work.” 

Since that would have meant raiding 
the ranks of both prime and _ subeon- 
tractors already working, and there was 
no way of telling when, if ever, he 
would have been able to get tools ora 
building in which to house them, he 
didn’t get a subcontract. 

In another case when Vought-Sikor- 
sky trouble shooters went into a plant 
to.see why the night shift had made 
practically no deliveries for three weeks 
they found the bottleneck at a simple 
milling machine operation. A few ques- 
tions brought forth the information that 
the operator—up to three weeks prior 
—had been engaged in an unskilled line 
of work. 

Despite the fact that only about one 
in a hundred potential subcontractors 
actually get work, Vought-Sikorsky’s— 
as well as other United divisions—sub- 
contracting is still on the increase. It 
has reached the point where complete 
wing panels are being built outside the 
plant by an automobile body compat): 
with other subassemblies moving in from 
widely scattered parts of the country. 

United has found—as have malty 
other prime contractors—that subeot- 
tracting by subcontractors has 1 
always proved satisfactory; the div 
sion of responsibility in pools has made 
it impossible to maintain producto 
schedules which will deliver the quality 
necessary for combat planes, engié 
and propellers. In one such ease, whet 
the subsubeontractor had been pickel 
(Turn to page 339) 


AVIATION, November, |! 











| 


AYIAT 





nploy?” 


a lot of 


raiding 
subeor- 
nere was 
ever, he 
ols ora 
hem, he 


‘ew ques- 
tion that 
aks prior 
illed line 


bout one 
ntractors 
orsky’s— 
ns—sub- 
rease. It 
complete 
itside the 
compaly; 
g in from 
ountry. 
ve maby 
subeor: 
has dl 
the divi 
has made 
r yduction 
1e quality 
, engine 











~~ hy 
SS 
” ~ 














CWING- THE AIRCRAFT INDUSTRY 


Our part in the aircraft industry is the application of 
Hydron metallic bellows to essential aeronautical 
controls. 


We also produce Hydron thin-wall extruded tubing 
for oil coolets, Prestone radiators, inter-coolers, etc. 


a CLIFFORD MANUFACTURING CQ = 


564 EAST FIRST STREET, BOSTON. 
CHICAGO: 221 North LaSalle Street DETROIT: 6432 Cass Avenue 
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ITS WRIGHT CYCLONE 
ENGINE POWERED BY 


AKE-OFF, power dive, pull-out 

... the throttle response of this 

~ deadly dive bomber must be instant 

... sure. For on its performance hang 
the lives of the crew. 


A Helldiver’ Screams Down on the Target! 


SHELL 


Shell Aviation Fuels. You'll find this 
same preference from coast to coast 
among many plane and engine manu- 
facturers, aviation training schools, 
transport lines and airports...not alone 


for Shell Aviation Fuels but for Aero- 
Shell Oils as well. 

Airport operators all over the country 
have found this fast growing line of Shell 
Products profitable to handle. 


That’s why in this new Curtiss “Hell- 
diver” (SB2C-1), with its Wright Cy- 
clone engine, and in 

many of its other ships, 
Curtiss-Wright uses 


Model of new Curtiss ‘Helldiver” (SB2C-1) 
Dive Bomber shown, courtesy of the 
Curtiss-Wright Corp., New York, N. Y. 








NN ‘ 
AVIATION FUELS AEROSHELL. OILS 
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(Continued from page 336) 


by an outside agency, the work was 
so poor that United and its original sub- 
eontractor, who had been doing satis- 
factory work since the corporation’s in- 
ception, both had to take over the oper- 
ation to maintain a production balance. 

And despite the constantly recurring 
headaches, there is every indication that 
subcontracting on a major scale will not 
only continue through the wartime sched- 
ule, but will figure as an integral part 
of postwar plans and production. As 
one official pointed out, “It worked 
well before the war, it’s working now, it 
should work after the war.” 

For present and immediate future 
planning by potential subcontractors, 
however, one point is brought out which 
will help both the producer and those 
who would take on part of his work: 
it is to the advantage of both parties 
for the man wanting a farm-out job to 
list all cutting tools and gages, particu- 
larly odd sized or special equipment. In 
many cases such units may require 
minor adjustments, but with the prime 
contractor’s know-how and knowledge 
of his requirements, they can be made 
to do a job which otherwise would go 
undone. 





Piston Rings 
(Continued from page 207) 


this operation would destroy the choke 
features and its advantages. If any 
major cylinder reconditioning is neces- 
sary, the service department of the 
cylinder manufacturer should be con- 
tacted for detailed recommendations. 


Pistons and Piston Rings 


Before new rings are fitted, pistons 
should be thoroughly cleaned and all 
carbon removed from the piston ring 
grooves, and the oil drain holes in the 
oil ring grooves should be eleaned out. 
Care should be taken to prevent dam- 
age to the grooves during this cleaning 
operation. With the particular engine 
under discussion, the compression rings 
are wedge or vee shape and the engine 
manufacturer furnishes these rings in 
oversize widths of 0.002 in., 0.010 in., 
and 0.020 in. Under normal conditions 
appreciable groove wear does not take 
place, and if this is the case, new rings 
can be installed in the grooves after 
cleaning, providing they fall within the 
limits for side clearance shown in Fig. 
10. In some eases, where the grooves are 
not severely worn, it is possible to use 
the 0.002 in. oversize rings in them with- 
out refinishing, providing the proper 
side clearance is maintained. In the 
event that the grooves are worn enough 
to require reworking, it is customary to 
eut the grooves oversize to the minimum 
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oversize width necessary to clean up. 
Under no cireumstances should the 
piston grooves be made deeper as this 
would seriously weaken the piston and 
ring lands. Care should be taken to 
preserve the radii in the bottom of the 
grooves. On wedge-shape grooves, a 
special tool is supplied by the engine 
manufacturer, together with a gage, in 
order to maintain the precise angle so 
necessary for proper fit. When pistons 
are regrooved to oversize width, this 
oversize should be in accordance with 
the manufacturers’ recommendations 
such as 0.002 in., 0.010 in., and 0.020 in. 
Intermediate oversize rings are not fur- 
nished, and oversize rings should not be 
ground down to intermediate widths. 
Special grinding machines are required 
for this precision operation to prevent 
destroying the flatness of the rings. 

Compression rings should be replaced 
at each overhaul. The dual oil control 
rings and the skirt ring may be care- 
fully cleaned and used again if they 
show no appreciable wear or loss of 
tension. Wear can be determined by 
means of micrometers and loss of ten- 
sion is indicated by reduction of free 
gap in the ring. It is advisable to check 
with a spring scale such as shown in 
Fig. 12 to determine the exact tension 
of such rings. 

Gap or end clearance of the rings also 
serves to show the amount of wall wear 
(reduction of radial thickness) since the 
gap increases 0.003 in. for each 0.001 
in. wear on the diameter. The gap 
opening is checked as shown in Fig. 13 
by means of feelers, and both new and 
used rings should be checked by this 
method before reinstalling. By holding 
a gage of this type up to the light, a 
rough indication of the fit of the ring 
in the cylinder is indicated. In all eases, 
rings should be fitted to the end gap 
clearances shown in Fig. 10, and this 
clearance can be adjusted by carefully 
filing the ends of the ring and breaking 
the sharp edges with crocus cloth. If no 
ring gage such as shown in Fig. 13 is 
available, end clearance may be checked 
by placing the rings in the lower end 
of the cylinder barrel up against the 
end of a spare piston to insure that the 
ring is normal to the cylinder surface. 

The piston ring arrangement for the 
engine under discussion is normally as 
shown in Fig. 10, but may be varied 
somewhat if special rings of cylinder 
materials such as nitralloy steel are used. 


Lapping Piston Rings in Cylinders 


In most cases, to insure quick mating 
of rings and cylinders, it is recom- 
mended that the rings be lapped in the 
cylinder barrel in which they are to be 
installed. This lapping will also remove 
the “oil glaze” from eylinders which 
have been in service, and improve the 


mating of rings and cylinders. The 
piston rings are normally manufactured 
with a turned and threaded finish on 
the o.d., and lapping should be carried 
out until these turn marks are removed 
and the surface appearance indicates 
complete contact around the periphery 
over the entire width of the ring. The 
number of strokes required to produce 
such a surface is dependent upon sev- 
eral variables, including the ring sur- 
face, the lapping compound, length of 
stroke, ete. A mixture of two parts 
kerosene to one part of Clover 2-A lap- 
ping compound has been used with good 
success. It is customary also to use a 
0.010 in. oversize piston for the lapping 
operation to give a better guide to the 
rings during the lapping operation. In 
eases where an oversize piston is not 
available, a lapping plug can be made up 
to a skirt length equivalent to that of a 
conventional piston. The piston or lap- 
ping plug should fit snuggly in the 
cylinder to assure proper alignment for 
lapping the rings and to prevent the 
rings rocking, thus causing them to 
become crowned or barrel faced on the 
o.d. Used rings which are to be rein- 
stalled should also be lapped as otherwise 
the polished surface will not readily 
make a new seat against the cylinder. 
After the lapping, rings and cylinders 
should be thoroughly washed in kero- 
sene, and any feather edges on the rings 
should be removed with a fine stone or 
erocus cloth, care being taken not to 
form a radius on the edge of the ring. 
Any rings which show an irregular con- 
taet pattern on the periphery should be 
discarded as this is an indication that 
the ring has been bent or distorted. 

When installing the rings on the pis- 
ton, eare should be taken to guard 
against twisting or distortion. After 
the rings have been installed, the side 
clearance of each ring should be 
checked, and for the engine under dis- 
cussion, these limits are shown in Fig. 
11. When checking the side clearance 
of wedge type rings, the outer face of 
the piston rings should be held flush 
with the surface of the piston, and the 
side clearance measured between the 
top of the piston ring and the piston 
groove. This clearance should be 
checked at several points around the 
periphery. The piston and ring assem- 
bly, before installation into the cylinder, 
should be dipped in regular engine oil 
and the rings compressed with a ring 
clamp to prevent damage during instal- 
lation. As mentioned at the beginning 
of this article, these “bits and pieces” 
are vital to satisfactory engine per- 
formance, and they require careful 
handling throughout all the fitting and 
assembly operations to retain the pre- 
cision originally built into them by the 
piston ring manufacturer. 
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Plywood Structures 
(Continued from page 117) 


Any suggestion that plants so equippags 
consider producing wood aireraft iqy 
volved a major reeducation of design de. 
partments and substantial retooling @f) 
the shops. While the more advange | 
companies have gone so far as to gms 
ganize nuclear design groups competent | 
to handle wood structures, real attention ™ 
was not given to wood aircraft unbil) 
the metal shortages became severely tea 
structive. It is now apparent that 9 | 
substantial number of the aircraft te) 
quired under the present program will” 
be so constructed, and the currenps 
seramble for design information is the” 
result. 
The construction of wood airplanes is | 
infinitely simpler than in a correspont | 
ing metal airplanes. The wood is mudh Z 
easier to assemble into a clean, smooths 
article (Fig. 6), and the number @fF 
wood craftsmen available and competent | 
far exceeds the metal trades. Addie 
tionally, it should be recognized that™ 
the principal plants using wood and) 
wood craftsmen during peacetime have? 
fallen under the bans of war production,| 
thus throwing into ready availabiliiy® 
both the machines and the men needed” 
for wood aireraft. 5 





Drop Hammer Operations 


(Continued from page 121) 


From a finished and correct part, trim) 
lines are placed on the inside of this® 
galvanized trim template. The tem 
plate is then trimmed along these limes) 
and now ean be used to make all parte 

Although it is the opinion of manyy 
people that the use of drop hammem 
brings with it excessive scrap, this im" 
pression is erroneous and is due to i 
fact that the excess material is trimmel 
off of the parts after forming so thal 
it is visible to the casual observer. i 
other methods of manufacture, such a 
with steel dies in a punch press, this 
material is removed prior to formilge 
Actually only a certain area from aij 
sheet of material can be utilized 4 (or 
forming of parts and the remainiligl 
portion becomes serap. 4 


Navy Alters | 
Air Technician Requirements | 


The Navy has alt®ed its enlistmem 
requirements for qualified aviation 
nicians to permit such men to enlist a 
continue their course of instruct n 
Aviation mechanics, metalsmiths, O% 
nanee men and radio men between ® 
ages of 17 and 28 will be granted dete 
ment from active duty up to are 
months to complete courses. s 
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